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DISTRICT OF lTKW«>HAMrSHIRE. 

JKMtriet Clerk*9 Qfike. 

B9 it rtmemAered, That on the elghwenth day of September, A. D. W«. ht the Hftr 
■econd fear of the IndeneiMleiiceurihe United Statce of America, X>aniW »9danu of said 
diAnct. ha« dcpoeiteJ in this ollice the title of a boolc, the risht whereof he claiuia a« 
author. In the words following, to wit t 

** Arithmetics in which tiie Principle of operatinc hf Nurohera are analytically ex- 
plained, and eyntheUcally applied : thus comfoiniiig'the Advaniawa lo be derivcil both 
irom the inductive aiKl eynthetio Mcxle of instructuig: the whole made familiur by a 
great Variety of ueeful and imereatinr Exaniplea, calculated at once hi ensaee the Pu- 
pil in the Study, and U> give him a full Know|«dgc of Figures in their Anpfiraur.iitoal) 
the rwactlcal Purpoeea of Life. Designet! fiir the Use of Schooia and Acailemifs in the 
United Statea. By Daniel Adavu. M. D, Author of the Scliolar'e Ariihmeilc, ScIumI 
Geography, kc.'» 

hi conformity to the act of Congrew of the United Statea, entitled, "An Act tor the 
encouragement of learning, bv securing the copies of maps, chaitd, and bootee, to liie 
aiitiiors and proprietors of such copies during the times iherein mentioned ;" and also 
to an act, entitled' •*An Act supplementary to an act for thl^Kcourave^nent of le mnne. 
by securing the copies and mapa. charts, and Books, lothe authors and pruprieMrs of 
auch copies during the times therein mentioned; and extending the beneGta thereof to 
the arts of designing, engravin? and etchinar hi:<torir.al and other priota.** 

CHARLES W. CUTTER, 

CUrk of the OUtriet of NewHampohire, 
A true copy. "^ 

Atteat, C. W. CUTTER, Chrk, 
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Ti»KR» are two methods of teaching, — ^the synthetic and the aruUytte, 
ji the synthetic method, the pupil is first presented with a general 
view of the science he is studying, and ailerwards with the particulars 
of which it consists. The analytic method reverses this order . the 
pupil is first presented with the particulars^ froin which he is led, by 
certain natural and easy gradations, lo those views which are more 
general and comprehensive. 

The Scholar's Arithmetic, poblished in 1801, is sjrnthetic. If that 

IB n fault of the work, it is a fault of the times in which it appeared. 

The analytic or inductive method of teaching, as now applied U» ele- 

\ mentary mstniction, is among tlie improvements of later years Its 

"0 introduction is ascribed to Pestalozzi, a distinguished teacher in 

^!^ Switzerland. It has been applied to arithmetic, with great ingenuity, 

^ oy Mr. CoLBURNy in our own country. 

"^ The analytic is unopiestionably the best method of acqfdring know- 

rys ledge ; the synthetic is the best method of recnpitulatimr^ or reviewing 

^ kt. In a treatise deHJgned for school education, both metiiods are iisc- 

i * fill. Such is the plan of the present undertaking, which the author, 

^ occitpied as ho is with other objects and pursuits, would willingly liavo 

^ forhor»io, but that, the demand for the Scholars Arithmetic still cun- 

tinniniT, an obligation, incurred by long-continuod and extended pa- 

tronaire, did not alltjw him to decline tlie labour of a revisal, which 

siionld adapt it to the present more enlightened views of teaching this 

science in our schools. In doing this, however, it has been ueces^iry 

to make it a new work. 

In the execution of this design, an anaJysis of each rule is first given, 
containing a familiar explanation of its various principles ; after which 
follows asyjithcsis of these principles, with questions in form of a sup- 
ploment. Nothing is taught dogmatically ; no teclmical term is nsed 
till it has first been dofinod, nor any principle inculcated without a pre- 
vious developemcnt of its truth ; and the pupil is made to understand 
the rr.nscn of each process as he proceeds. 

The examples, under each rule are mostly of & practical nature, be- 
ginning with those that are very easy, and gradually advancing to 
those more difficult, till one is introduced containing larger numbers, 
and which is not easily solved in the mind ; then, m a plain, familiar 
manner, the pupil is shown how the solution may be facilitated by 
fitrnres. In this way ho is made to see at once their use and their ap^ 
plication. 

At the close of the fundamental rules, it has been thought advisable 
to collect into one clear view the distinguishing properties of those 
rules, and to give a number of examples mvolving one or more of thera 
These exercises will prepare the pupil more readily to understand the 
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ftfiplleation of theie to the MacceoUng nilet; and, bendes, will Mm 
to inUrent him in the Kience, lince be will find himself able, by the 
«|mlication of a very few principles, to solve many curious questions. 

Tlie arrangement of the subjects is that, whicb to the author ha« 
aopoared most natural, and may be seen by the Index. Fractions have 
received all that consideration which their importance demands. The 

Iirinciples of a rule called Prueties are exlubited, but its detail of cases 
s omitted, as unnecessary since the adoption and general use of federal 
money The Rule a/ Thret, or Proportion, is retained, and the solu- 
tion of questions involvuig the principles of proportion, hyanalffsit, U 
distinctly shown. 

The articles Jlltigaliony Arithmetical and Qeometrieal Progretoitn^ 
AnnuUiet and Permutation, were prepared by Mr. Ira Vouno, a mem- 
ber of Dartmouth Colloflre, from whose knowledge of the subject, and 
oxperionce In teaching, 1 have derived important aid in other parts of 
the work. 

The numerical paragraphs are chiefly for the purpose of reference 
these rererenees tne pupil should not be allowed to neglect. His at- 
tention also ought to be particularly directed, by his instruoter, to the 
illiiatration of each particular principle, from wnich general rules are 
deduced : for this purpose, recitations by classes ought to be institute^ 
In every school where arithmetic is taught. 

The supplements to the rules, and the geometrical demonstrationf 
of the extraction of the square and cube rootSi asi^e only traits of the 
pld work preserved in the new, 

DAi^fUSL ADAM0. 

M9tU VcnMRy (N. H.) $Upi, 99, 1887. 
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SIMPLE NUMBERS. p,^ 

Numeration and Notation, * 7 

AiViitioii^ 12 

8ut>triiotiofi, 19 

Muliitilicatinn; S6 

Division, ....• 37 

Fnictions arise frohi Division, 42 

Aliscellaueous Uuestiom, involving the Principles of the preceding^ Kules^ fi2 

COMPOUND NUMBERS. 

DifTerent Denominations, .- 56 

Federal Monej', 67 

, to find the Value of Articles sold h}' the 100, or 1 jOO, . • 64 

^, Bills of Goods sold, 68 

Reduction^ 69 

—— Tables of Money, Weight, Measure, &c. •.••.. 69 — 9t 

Add •tiou of Compound Numbers, •.. 85 

Subtraction, •«• 89 

Multiplication and Division, •, 93 

FRACTIONS. 

CowMoif, orVirtflAR. Their Nolation, .101 

Profjer, 1 mpm)fer. &c« 102 

To change an Improper Fmc^ou to a Whole or Mixed Number, . • • 103 

' a Mixed Number to an Improper Fraction, 104 

To reduce a Fraction to its lowest Terms, ....' KV5 

(irvatest couiinon Divisor, how found, . , , , 11)6 

To«Uvide a FraciKm by a Whole Numl>er; two wajrs, .»•... H*7 

To multiply a Fraction by a Whole Numl»cr ; two wajrs, ...... 1 10 

a Whole Number by a Fraction, 112 

one Fraction by another, . . ' 113 

Gen^Tal Rule for the Multiplication c'f Fractions, * . . 114 

T<> divide a Whole Number by a Fraction, 116 

— — one Fraction f>v another , 117 

General Rule for the Division of Fractions, 118 

Addition and Subtraction of P'ractioitSy 119 

—~ (^onunon D«u>niinator, how found, 1^ 

l>ea:»t Commcn xMuiiiple, how found, • 121 

Rule tor the Addition and SuUracucn of Fractions • 124 

I Reduction of Fruclions, , 124 

DKriMAK. TheirtNotailon. 132 

i Addition and Subtraction of Decimal Fractious, 135 

1 Wultiplieaiion <»f Decimal Fractions, • 137 

1 Division of Dt'cinial Fractions, < 139 

To reduce Vnlfrar to Di»cimal Fractions, ........ 142 

Keduction of Decimal >Vactions, I'iS 

To reduce 8hi!lings. fcc., to the Decimal of a Pound, hj Inspection, . 144> 
■' ibe th^ee first Decimab of a Pound lo Shilirngt* , &^,, by inspectioa* l^ 
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Reduction of Currencies, « . • iSl 

To reduce Euf lish, &c. Currencies to Federal Money, . . . i . . 153 

Fetferal Money to tlie Currencies of Englaiid, Ac, 154 

 one Currency to the Par of another Currency, ...... 155 

Interest, 156 

Time, Kate per cent., and Amount i^^'en, to find the Principal, .... 164 

Time. Rale per cent., and Interest fiven, to find the Principal, .... 165 

Principal, Interest, and Time e-iven, to find tlie Rate per cent., • • . . 166 

Principal, Rate per cent., and Interest given, to find tne Time, .... 167 
To fiml the Interest on Notes, Bonds, ioc., when partial Payments have 

been made, , 168 

Cmnpouud Interest, 169 

— by Progression, 229 

Equation of Payments, 176 

Hatic, or the Relation of Nnmhers, .y...... 177 

IVoportion, or Shigle Rule of Three, 17i 

— ^— Same Questions, solved by Analysis, II 65, ex. 1 — ^20. 

Compound Proportion, or Double Rule of Three, IS7 

Fellowship 192 

Taxes, Method of assessing, 195 

Alligation, • .... 1917 

Dumfecimals, ^11 

Scale for taking Dimensions in Feet and Decimals of a Foot, 204 

Involution, 205 1 Evolution, S07 

Extraction of the Square Root, 907 

' Application and Use oftbe Square Root, see Supplement, • . . 218 

Extraction of the Cube Root, 215 

—— Amplication and Use of the Cube Root, see Supplement, .... 220 

Geometrical Progressioii, . • • 226 
Permutation, 



Arithmetical Progression, . . . 222 
Annuities at Compound Interest, 231 
Practice, If 29, ex. 10—19. T. 43. 
Insurance, ^ 82. 
Baying and Selling Stocks, IT 82. ^ 



Commission, IT 82 ; H 85,ex. 5, 6. 
Loss and Gain. TI 83; V 88, ex. 1-*^ 
Discount, U 86, ex. u — 11. 



MISCELLANEOUS EXAMPLES. 

Barter, ex. 21—32. | Position, ex. 89—108. 

1\) find the Area of a Square or Parallelogram, ex. 148—154. 

— — — of a Triangle, ex. 156 — 159. 

Having the Diameter of a Circle^ to find the Circumference} or> hsmng tbt 

Circumference, to find the Diameter, ex. 171 — 175. 
To find the Area of a Circle, ex. 176—179. 

.— -. of a Globe, ex. 180, 181. 

To find the Solid Contents of a Globe, ex. 182—184. 

.. of a Cylinder, ex. 185—187. 

« . of a Pyramid, or Cone, ex. 188, 189. 

• of any Irreguku- Body, ex. 202, 203. 

Gauging, ex. 190, 191. 1 Mechanical Powers, ex. 192—201. 

Forms of Notes, Bonds, Receipts, and OrdefS; SS9 

Book-Keeping, ••••«••..••••••••••• ^^ 
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BrUBIXiRATZQZr. 

!T !• A SINGLE or individual thing is called a nmtj unity 
or one ; one and one more are called two ; two and one more 
are called three ; three and one more are called fowr ; four 
and one more are called five ; five and one more are called 
s,x; six and one more are called seven; seven and one more 
are called dgkt ; eight and one more are called nine ; nine 
and one more are called ten^ &c. 

These terms, which are expressions for quantities, arr 
called numbers. There are two methods of expressing 
numbers shorter than writing them out in words ; one called 
the Roman method by letters,* and the other tlie Arahic 
method by figures. The latter is that in general use. 

In the Arabic method, the nine first numbers have each 

an appropriate character to represent them. Thus, 

   11 pi  . I I  II  

* In Ihe Roman method by letlers^l represents one ; Wyjhti X, ien; L,^y; 
C, C7te. ktindred ; D,^re lumared ; and M, om thousand. 

As oAen as any letter is repeated, so many times its value is repeated, unleas it 
oe a letter representing a less numl>er placed before one re|)rescultng^ Kgrealer 
then the less nmnlier is taken from tlie greater j thus, IVrepresentsybio'i UC, luw 
ii,c., as will be seen in the following 

TABLE. 



One 

Two 

I'hree 

Four 

Five 

Six 

Seven 

Kight 

Nine 

Ten 

Twenty 

Thirty 

Forty 

Fifty 

Sixty 

Seventy 

Eighty 



I. 


Ninety 


II. 


One hundred 


in. 


Two hundred 


nil. or IV. 


Three hundred 


V. 


Four hundred 


VI. 


Five hundred 


VII. 


Six hundred 


VIII. 


Se\'en hundred 


VIIU. or IX. 


Eight hundred 


X. 


Nine hundred 


XX. 


One thousand 


XXX. 


Five thousana 


XXXX. or XL. 


Ten thousand 


L. 


Fifty thousand 


LX. 


Hundred thousand 


LXX. 


One million 


LXXX. 


Two million 



LXXXX. or XC. 

C. 

CC. 

CCC. 

CCOC. 

D. or 10.* 

DC. 

DCC. 

DCCC. 

DCCCC. 

M. or Cf9.t 

IOO.orV.t 

CCIOO.orX 
\000, 

CCCIOOa.erC; 

M. 
MAI. 



* lo is used Instead of D to represent five hundred, and for every additiooal O aa« 
aesed at the right hand the onmber is increased U% (twss. 

t CIO is used to represent oaa tiMMMand, and for erery C and O p«t ai tMli cadi^i* 
iojiiber is increased tsa tmss. 

I A liaa %tm any aamter iiieiwiw it« value mm tkmutMi timm 
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A unity vmtyj or (wic, is represented by this character. 

Two 

Three 

Four ••••••••• 

Five 

Six . . 

Seven ••••••••• 

Eight .#•••••• 

Kine 



I 

2. 

3 

4. 

6. 

6. 

7. 

8. 

9. 



7 en has no appropriate character to represent it ; hut is 
considered as forming a unit of a second or higher 
order, consisting of tens^ represented by the same 
character (1) as a unit of the first or lower order, 
but is written in the second place from the right 
hand, that is, on the left hand side of units ; and 
as, in this case, there are no units to be written 
with it, we write, in the place of units, a cipher, (0,) 



One ten and one unit are called 

One ten and two units are called 

One ten and three units are called 

One ten and four units are called 

One ten and five units are called 

One ten and six units are called 

One ten and seven units are called 

One ten and eight units are called 

Une ten and nine units are called 

Two tens are called 

Three tens are called 

Four tens are called 

Five tens are called 

Six tens are called 

Seven tens are called 

Eight tens are called 

Nine tens are called 

Ten tens are called a hundred^ which forms a unit of a 
still higher order,consistingofAt«wfrcrf5, represented 
by the same character (1) as a unit of each of the 
foregoing ordei 8, but is written one pldice, further 
toward the left hand, that is, on the left hand side 
of tens ; thus, • , . . One hvndred 

One hundred, one t'Ai and one unit, are called 

One hundred and eleven 



; thus, Ten 


10 


Eleven 


11. 


Twelve 


12. 


Thirteen 


13. 


Fourteen 


14 


Fifteen 


15 


Sixteen 


16. 


Seventeen 


17 


Eighteen 


18. 


Nineteen 


19. 


Twenty 


20. 


Thirty 


30 


Forty 


40 


. . Fifty 


50 


SioUy 


60. 


Seventy 


70 


Eighty 


80. 


Ninety 


90- 



100 



111 



r 2, S. imMERATioir. 9 

IT 9I. "rtiere are tKree hundred sixty-five clays in a year, 
{n tills number are contained all the orders now described, 
fiz. unitF, tens, and hundreds. Let it be recollected, units 
occupy the first place on the right hand ; tenSj the second 
vUtee from the right hand; hundredsy the third place. This 
number may now be decomposed^ that is, separated into partSy 
exhibiting each order by itself, as follows: — ^The highest 
order, or hundreds, are threCy represented by this character, 
3 ; but, that it may be made to occupy the third place, count- 
ing from the right hand, it must be followed by two ciphers, 
thus, 300, (three hundred.^ The next lower order, or tensy 
are six, (six tens are sixty,) represented by this character, 6 ; 
but, that it may occupy the second place, which is the place 
of tens, it must be followed by one cipher, thus, 60, (sixty.) 
The lowest order, or wiitSy are five, represented by a single 
character, thus, 6, (five.) 

We may now combine all these parts together, first writing 
down the five units for the right hand figure, thus, 5 ; then 
the six tens (60) on the left hand of the units, thus, 65 ; then 
the three hundreds (300) on the left hand of the six tens, 
thus, 365, which number, so written, may be read three 
himdred, six tens, and five units ; or, as is more usual, three 
hundred and sixty-five. 

IT 3m Hence it appears, that figures have a different value 
according to the place they occupyy counting from the right hand 
towards the left. 

Take for example the number 3 3 3, made by the same 
£gure three times repeated. The 3 on the right hand, or in 
the first place, signifies ^ units ; the same figure, in the second 
place, signifies 3 tenSy or thirty ; its value is now increased 
ten times. Again, the same figure, in the third place, signi- 
fies neither 3 imite, nor 3 tenSy but 3 hundredSy which is ten 
times the value of tiie same figure in the place immediately 
preceding, that is^ in the place of tens ; and this is a funda- 
mental law. in notation, that a removal of one place touxS'ds 
the left increases the value of a figure ten times. 

Ten hundred make a ihousandy or a unit of the fourth 
order. Then follow tens and hundreds of thousands, in the 
same manner as tens and hundreds of units. To thousands 
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3 174 593 $37463 512 
3^17 4, 592^S3 7, 46 3, 512 
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T.^ ^^^^'^kAt«^ :^«^ rv.uu! ,» of I^r^x* MniKuTS, it is frequently 
iv-^v'sixxsi ivv jv*;»»| :hr5W o:V intv> pt*:ivH?s ot Ihrre f(jures eavh^ 
*^ »H tho iM cwuple. TJu* i;^»;\os jir.vi the order of the pe- 
j\>sK Us*\ji kxum'\ ;!;k \!t\isjv>u euAbles us to read u urn- 
K >x \vMv^x;i-^ v\f u,A'»y t,^uiv< aii eAsUv as we can read 
iVw <U'vav^ vN-,\\ Thus the ahove examples are read 3 
VV'^iw' Vjc.vh'.^^Ms n4 vv^Ju- huiuir^Hl seveutv-fo\ir) Tril- 
l.sM.x ,\>-i ^,iv,. hunJax^l ^^^uetv-t^^o^ T^iliioius' 837 (eii;ht 
lu»>u!.vvj thv.^v^^exvtO Millions -It^;^ v^'^^wr Imudred sixtv« 
tiUxv^ Ihowx^iuUs ^i:i V^^^^*' huuaiW aud twelve.) 
^\tVr the sAme luauner *rt^ rtad the numbers contaiued in 
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tr 3. NUJVIJPRATION. II 



IfUMERATlON TABLE. 

ji Those words at the head of the 

a tahle are applicable to any sum or 

4 g • number, and must be committed per- 

j§ ^ o 'g fectly to memory, so as to be readily 

^ S H S applied on any occasion. 

*^ =2 o 2 

o ra ^ ^ ^ 

f^ G ^ imm "^ rg^ f^ 

'5«,.2i2*|'g«si 

KHSffiHHWHP Of these characters, 1, 2, 3, 4, 5, 

7 6, 7, 8, 9, 0, the nine first are some- 

8 6 times called significant figures, or 

4 3 2 digits, in distinction from the lastj 

7 5 4 which, of itself, is of no value, yet, 

. .86200 placed at the right hand of another 

. 9 3 7 1 figure, it increases the value of 

• . 5 8 6 that figure in the same tenfold pro- 

.10302070 portion as if it had been followed by 

806105409 any one of the significant figures; 



. 



• 



Note. Should the pupil find any difficulty in reading the 
following numbers, let him first transcribe them, and point 
them off into periods. 

6768 62831209 286297314013 

34120 176264013 6203845761204 

. 701602 3456720834 13478120673019 

6539285 . 25037026531 34X24(^80,1734526 

The expressing of numbers, (as now shown,) by figures, 
is called Notation. The reading of any number set down in 
figures, is called Nwneration. 

After being able to read correctly all the numbers in the 
foregoing table, the pupil may proceed to express the fd- 
lowiug numbers by figures : ^ 

1. Seventy-six. 

2. Eight hundred and seven. 

3. Twelve hundred^ (that is, one thousand and two ban 
dred.) 
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13 ADDITION OF BIMPLJB NUMBERS. IT S^ 4> 

4. Eighteen hundred. 

6. Tweuty-seven hundred and nmeteeft. 

6. Forty-nine hundred and sixty. 

t. Ninety-two thousand and forty-five^ 

8. One hundred thousaud. 

9. Two millions, eighty thousands, and seven hundreds* 

10. One hundred millions, one hundred thousand^ one 
hundred and one.* 

11. Fifty-two nulUons, six thousand, and twenty. 

12. Six billions, seven millions, eight thouiiand, and nine 
huudred. 

13. Ninety-four billions, eighteen thousand, one hundred 
and seventeen. 

14. One hundred thirty-two billions, two hundred millions, 
and nine. 

15. Fvvt trillions, sixty bilUons, twelve millions, and ten 
tliousand. 

16. Sevea hundred trillions, eighty-six biltions, and seven 
millions. 



AimmoK 

OF SIMPLE NUIVIBERS. 

^4. 1. James had 5 peaches, his mother gave him 3 
peaches more ; how many peaches had he then ? 

2. John bought a slate for 25 cents, and a book for eight 
cents ; how many cents did he give for both ? 

3. Peter bought a waggon for 36 cents, and sold it so as 
to gain 9 cents ; how many cents did he get for it ? 

4. Frank gave 15 walnuts to one boy, 8 to another, and 
had 7 iellt ; how many walnuts had he at first ? 

5. A man bought a chaise for 54 dollars ; he expended 8 
dollars in repairs, and^hen sold it so as to gain 5 dollars ; 
how many dollars did he get for the chaise ? 

0B, A man bought 3 cows ; for the first he gave 9 dollars,- 
for the second he gave 12 dollars, and for the oth^r he gave 
10 dollars; how many dollars did he give for all the cowsf 
7. Samuel bought an orange for 8 cents, a book for 17 
cents, a knife for 20 cents, and some wainuta for 4 eenl«; 
how many cents did he spend ? 
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8. A man had 3 calves worth 2 dollars each, 4 calves 
T^'orlh 3 dollars each, and 7 calves worth 5 dollars each 
how many calves bad he ^ 

9. A man sold a cow for 16 dollars, some com for 20 dol- 
lars, wheat for 25 dollars, and hutter for 5 dollars ; how 
many dollars must he receive ? 

The putting together two or more numbers, (as in the 
foregoing examples,) so as to make one whole number ^ is 
called AdeUHony and the whole number is called the sunij or 

10. One man owes me 5 dollars, anotlier owes me 6 
dollars, another 8 dollars, another 14 dollars, and another 3 
dollars ; what is the amount due to me ? 

11. What is the amount of 4, 3, 7, 2, 8, and 9 dollars? 

12. In a certain school 9 study grammar, 15 study arith- 
metic, 20 attend to writing, and 12 study geography ; what 
is the whole number of scholars ? 

Signs. A cross, +, cie line horizontal and the other per- 
pendicular, is the sigu of addition. It shows that numbers, 
with this sign between them, are to be added together. It 
is sometimes read pluSy which is a Latin word signifying 
vwre. 

Two parallel, horizontal lines, =, are the sign of equality. 
It signifies that the number before it is equal to the number 
after it Thus, 5 -|- 3 = 8 is read 5 and 3 are 8 ; or, 5 plus 
(that is, more) 3 is equal to 8. m 

In th» manner let the pupil be instructed to eoiLmit the 
follo^ving 

ADI>rtIO?r TABLE. 



B 



2- 


-0= 2 


3H 


[-0= 3 


4- 


[-0= 4 


6-f 0= 6 


2- 


-1= 3 


3- 


-1=4 


4- 


-1= 5 


5- 


-1=6 


2- 


-2= 4 


3- 


-2= 5 


4- 


-2= 6 


5- 


-2= 7 


2- 


1-3—5 


3- 


-3= 6 


4- 


-3= 7 


5- 


h3- 8 


2- 


-4=:i 6 


3- 


-4= 7 


4- 


-4= 8 


6- 


h4— 9 


2- 


-6= 7 


3- 


h5— 8 


4- 


-5= 9 


5- 


-6= 10 


2- 


-6= 8 


3- 


[-6— 9 


4- 


-6=10 


5- 


.6 = lf 


2- 


-7=± 9 


3- 


-7=10 


4-t-7=ll 


5- 


-7= 12 


2- 


-8 = 10 


3- 


-8 = 11 


4-i-8=12 


6- 


-8= 13 


2'- 


-9=: 11 


3l 


-9=12 


4- 


h9 = i3 


6- 


-9 = 14 



w 
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6- 


f-Or= 6 


7H 


(-0= 7 


8- 


hO= 8 


9H 


-0= 9 


6- 


-lz= 7 


7- 


-1= 8 


8- 


-1=9 


9- 


-1 = 10 


6- 


-2= 8 


7- 


-2= 9 


8- 


-2=10 


9- 


-2 = 11 


6- 


h3— 9 


7- 


-3= 10 


8- 


h3 — 11 


9- 


-3=12 


6- 


-4= 10 


7- 


-4 = 11 


8- 


-4 = 12 


9- 


-4 = 13 


6- 


-5 = 11 


7- 


-6 = 12 


8' 


[-6 — 13 


9- 


-6 = J4 


6- 


-6 = 12 


7- 


-6 = 13 


8- 


-6 = 14 


9- 


-6 = 15 


6- 


-7 = 13 


7- 


f-7— 14 


8- 


h7 — 15 


9- 


-7= 16 


6- 


-8 = 14 


7- 


[-8 — 15 


8- 


-8=16 


9- 


-8=17 


6- 


-9=15 


7- 


-9=16 


8- 


-9=17 


9- 


-9 = 18 



5-f.9 
8-f-7 
4 + 3 
6-f-4 
2-f-O 
7-f-l 
3-f-O 
9 + 2 
1+3 
1 + 2 
8 + 9 
64-2 



how many ? 
how many ? 

2 = how many ? 

5 =1 how many ? 
.4 + 6 = how many ? 

+ 8 = how many ? 
9 + 5 rz how many ? 

6 + 4 + 5 = how many ? 
5 + 7 + 8 = how many ? 

3 + 4 + 5 + 6 = how many } 
0-1-2 + 4-1-5 = how many ? 



3 . ^ 

+ 2 + 4 
5 + + 8 



o = now many r 
3 zn how many ? 



IT 6. When the numbers to be added are simLliy the addi- 
tion is readily performed in the mind; but it will frequently 
be more convenient, and even necessary, to write the num- 
bers down before adding them. 

3. Harry had 43 cents, his father gave him 25 cents 
more ; how many cenlis had he then ? 

One of these numbers contains 4 tens and 3 units. The 
other number contains 2 te^ns and 5 u^s. To unite these 
two numbers together into oiie, write them down one 
ij^er the other, placing the urtits of one number directly 
under units of the other, and the tens of one number directly 
under tens of the other, thus : 

43 cents. Having written the numbers in this mao^ 

25 cents, ner, draw a line underneath. 



mm 
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43 cents. ^^^ *^^*^ begin at the right hand, and add 

25 cents, *^® ^ units of the lower number to the 3 

— * units of the upper number, making 8 units, 

8 which we set down in unit's place. 

We then proceed to the next column^ and 

43 cents, add the 2 tens of the lower number to the 

25 cents, 4 tens of the upper number, making 6 tens, 

. "TT or 60, which we set down in ten's place, 

Ans. 68 cents, ^^^ ^^^ ^^^^^ j^ ^^^^^ 

It now appears that Harry's whole number of cents is 6 
tens and 8 units, or 68 cents ; that is, 43 -f- 25 = 68. 

14. A farmer, bought a chaise for 210 dollars, a horse for 
70 dollars, and a saddle for 9 dolkrs ; what was the whole 
amount ? 

Write the numbers as before directed, with units under 
units, tens under tens, &c. 

OPERATION. 

Chaise, 210 dollars. Add as before. The units will 

Horsey 70 dollars, be 9, tlie tens 8, and the hundreds 
Saddlcy 9 dollars. 2 ; that is, 210 -f 70 + 9 = 289. 

Answer, 289 dollars. 

After the same manner are performed the following ex- 
amples : 

15. A man had 15 sheep in one pasture, 20 in another 
pasture, and 143 in another; how many sheep had he in 
the three pastures ? 15 -f- 20 + 143 = how many ? 

16. A man has three farms, one containing 600 acresf 
another 213 acres, and another 76 acres; how many acres 
in the three farms ? 600 + 213 + 76 = how many ? 

17. Bought a farm for 2316 dollars, and afterwards sold 
it so as to gain 560 dollars ; what did I sell the farm for ? 
2316 + 550 == how many ? 

Hitherto the amount of any one column, when added up, 
has not exceeded 9 ; consequently has been expressed by a 
nngle figure. But it will frequently happen that the amount 
of a single column will exceed 9, requiring two or more figui^s 
to express it. 

* 18. There are three bags of money. The first contains 
fi76 dollars, the second, 653 dollars, the thii^, 524 dollars , 
what is the amount contained in all the bags ? 



16 ADDiTioir or simple numbers. it 5. 

oi'ERATIOPT Writing dowzk the numbers as 

f'vrst bag, 876 already directed, we begin with the 

SecQjidbag, 6o3 ^ight hand, or unit column, and 

Ihird bag, J24 f^^^ ^y^^ amount to be 13, that is, 

Amount, 2053 ^ ^^^^ ^^^ ^ ten. Setting down 

the 3 units, or right hand figure, 
in unit's place, directly under the column, we reser\'e the 
1 ten, or left hand figure, to be added with the other 
tens, in the next column, saying, 1, which we reser\'ed, to 2 
makes 3, and 5 are 8, and 7 are 15, which is 5 units of its 
oum order, and 1 unit of the next higgler order, that is, 5 tens 
and 1 hmdred. Setting down the 5 tens, or righl hand figure, 
directly under the column of tens, we reserve the leji hand 
figure, or 1 hundred, to be added in the column of hun^ 
dreds, saying, 1 to 5 is 6, and 6 are 12, and 8 are 20, which 
being the last column, we set down the whole number, 
writing the 0, or right hand figure, directly under the column, 
and carrying forward the 2, or left hand figure, to the next 
place, or place of thousands. Wherefore, we find the wnc»l« 
amount of money contained in the three bags to be 2051 
dollars, — the answer. 

Proof. We may reverse the order, and, beginning at tht 
top, add the figures downward. If the two results are alike^ 
the work is supposed to be right. 

From the examples and illusU^tions now given, we de- 
rive the following 

h RUIiJES. 

I. Write the numbers to be added, one under another, 
placing units under units, tens under tens, &c., and draw a 
line underneath. 

II. Begin at the right hand or unit column, and add to» 
gether all the figures contained in that column : if the 
amount does not exceed 9, write it under the column ; but 
if the amount exceed 9, so that it shall require two or more 
figures to express it, write down the unit figure only under 
tlwB column ; the figure or figures to the left hand of units, 
being tens, are so many units of the next higher order, 
which, being reser>'^ed, must be carried fonvard, and added 
to the first figure in the next column. 

III. Add each succeeding column in the same manner, and 
set down the whole amount at the last column. 
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£x ampi.es for practice. 

19. A man bought foiir loads of hay; one load weighed 
1817 pound?*, unottier weighed 1950 pounds, another 2156 
poilnds, and another 22X0 pounds; what was th6 amount 
of hay purchased ? 

20. A person ♦wes A 100 dollars, B 2160 dollars, C 785 
dollars, D 92 dollars ; what is the amount of his debts ? 

21. A farmer raised in one year 1200 bushels of wheat, 
850 bushels of Indian com, 1000 bushels of oats, 1086 bush- 
els of barley^ and 74 bushels of pease ; what was the whole 
amount? Ans. 4210. 

22. St. Paul's Cathedral, in London, cost 800,000 pounds 
sterling ; the Royal Exchange 80,000 pounds ; the Mausion- 
House 40,000 pounds ; Black Friars Bridge 152,840 pounds ; 
Westminster Bridge 389,000 pounds, and the Monument 
13,000 pounds; what is the amount of these sums? 

Ans. 1,474,840 pounds. 

23. At the census in 1820, the number of inhabitants in 
the New England States was as follows : — Maine, 298,335 ; 
New Hampshire, 244,161 ; Vermont, 235,764; Massachu- 
setts, 253,287 ; Rhode Island, 83,059 ; Connecticut, 275,248 ; 
what was the whole number of inhabitants, at that time, in 
»hose States ? Ans. 1,389,854. 

24. From the creation to the departure of the Israelites 
from Egypt was 2513 years ; to the siege of Troy, 307 years 
more; to the building of Solomon's Temple, 180 years; to 
the building of Rome, 251 years ; to the expulsion of the 
kings from Rome, 244 years ; to the destruction of Carthage, 
363 years ; to the death of Julius Caesar, 102 years ; to the 
Christian era, 44 years ; required the time from the Crea- 
tion to the Christian era. Ans. 4004 yea'*s. 

25. , 26. 

2 8 63705421061 4367583021463 

3107429 315638 17523497 13620 

6263034792 60812753 6217 

24 7 135 6652174630128 

8673 870326 3 472013 
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27. 28. 

6364207631028 9 023754682138 

2812345672948 2884967326708 

605704 2 87094 9306342167 :]r2 1 

3162835906718 2365478024369 

7604286537892 80 5^6 070S0900 



29. What is the amount of 46723, 6742, and 986 dollars ? 

30. A man has three orchards; in the first then* are 140 
trees that bear apples, and 64 trees that bear peaches ; in 
the second, 234 trees bear apples, and 73 bear dierres ; in 
the third, 47 trees bear plums, 36 bear pears, and 25 bear 
cherries ; how many trees in ail the orchards ? 



TO NUMERATION AND ADDITION. 

QUESTIONS. 

1. What is a single or individual thing called ? 2. Whaf 
is notation ? 3. What are the methods of notation now in 
use ? 4. How many are the Arabic characters or figures ? 
5. What is numeration ? 6. What is a fundamental law in 
notation ? 7. What is addition ? 8. What is the rule 
fbr addition ? 9. What is the result, or number sought, 
called? 10. What is the sign of addition? Xl,-- *'^ of 
equality ? - 12. How is addition proved ? 

EXERCISES. 

1. Washington was bom in the year of our Lord 1732; 
he was 67 years old when he died ; in what year of our 
Lord did he die ? 

2. The invasiog^of Greeceijr Xerxes took place 481 years 
before Christ ; how^loi^ago is tK^ this current year ]f^27r 

3. There are twor Dumbers^;^e less number is 8671, the 
diflference between the numberi^ia {^^ what is the grsatei 
munber/ ;^ 
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4. A man borrowed a sum of money, and paid in part 
684 dollars ; the sum left unpaid was 876 dollars ; wLat was 
the sum borrowed ? 

5* Tliere are four numbers, the first 317, the second 812, 
the third 1350, and tlie fourth as much as the other three ; 
what is the sOm of them all ? 

6. A gentleman left his daughter »16 thousand, 16 hun- 
dred and 16 dollars; he left his son 1800 more than his 
daughter ; what was his son's portion, and what was the 
amount of the whole estate ? . J Son's portion, 19,416. 

"*• I Whole estate, 37,032. 

7. A man, at his death, left his estate to his four children, 
Tvho, aAer paying debts to the amount of 1476 dollar^ 
received 4768 dollars each; how much was the whole 
estate? Ans. 20548 

8. A man bought four hogs, each weighing 375 pounds, 
how mucb did they all weigh? Ans. 1500. 

9. The fore quarters of an ox weigh one hundred and 
sight pounds each, the hind quarters weigh one hundred 
ind twenty-four pounds each, the hide seventy-six pounds 
ind the tallow sixty pounds ; what is the whole weight o. 
Jie ox ? Ans, 600 
- 10. A man, being asked his age, said he was thirty-four 
rears old when his eldest son was born, who was then fif- 
teen years of age ; what was the age of the father ? 

11. A man sold two cows for sixteen dollars each, twen- 

/ f 

ty bushels of com for twelve dollars, and one hundred 
pounds of tallow for eight dollars ; what was his due ? 



SVBTRAOTXOlf 

OF SIMPLE NUMBERS. 

IT 6. I . Charles, having 1 8 cents, bought a book, for which 
he gave 6 cents ; how many cents had he left ? 

2. John had 12 apples ; he gave 5 of them to his brother; 
how many had he left ? 

3. Peter played at marbles ; he had 23 when be begaiv 
but when he had done he had only 12 ; how many did ho 
lose? 
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4. A man bought a cow for 17 dollars, and sold her again 
for 22 dollars; how many dollars did he gain ? 
~ 5. Charles is 9 years old, and Andrew Is 13 ; what is the 
difference in their ages ? * 

.6. A man borrowed 50 dollars, and paid all but 18; ho^v 
many dollars^ did he pay? that is, take 18 from 60, and 
how many would there be left ? 

7. John bought a book and slate for 33 cents ; he gave 8 
cents for the book ; what did the slate cost him ? 

8. Peter bought a waggon for 36 cents, and sold it for 45 
cents; how many cents did he gain by the bargain ? 

9. Peter sold a waggon for 45 cents, which was 9 cents 
more than he gave for it ; how many cents did he give for 
the waggon ? 

10. A boy, being asked how old he was, said that he was 
25 years younger than his father, whose age was 33 years ; 
how old was the boy ? 

The taking of a less number from a greater (as in the 
foregoing examples) is called Subtraction. The greater 
number is called the minuend^ the less number the subtra* 
hendj and what is left after subtraction is called the differ" 
ence, or remainder, 

11. If the minuend be 8, and the subtrahend 3, what is 
the difference or remainder ? Ans. 5. 

12. If the subtrahend be 4, and the minuend 16, what is 
the remainder ? 

13. Samuel bought a book for 20 cents ; he paid down 12 
cents ; how many cents more must he pay ? 

Sign. A short horizontal line, — , is the sign of subtrac- 
tion. It is usually read minus^ which is a Latin word signi- 
fying less. If shows that the number after it is to be taken 
from the number before it. Thus, 8 — 3 = 5, is read 8 mi- 
nus or less 3 is *^qual to 5 ; or, 3 from 8 Jeaves 5. The 
latter expression is to be used by the pupal in committing 
the following ^ # 
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SUBTRACTION TABI.E. 



2 — 2 

3 — 2 

4 — 2 

6 — 2 
J6 — 2 

7 — 2 

8 — 2 

9 — 2 
10 — 2 



3 — 3 

4 — 3 

5 — 3 




5 — 5 = 


7 — 7 — 


6 — 5 = 1 


8 — 7=1 


7 — 5 = 2 


9 — 7 = 2 


8 — 5 = 3 


10 — 7 = 3 


9 — 5 = 4 
10 — 5 — 5 


8 — 8 = 

9 — 8 = 1 


6—6 = 


10—8 = 2 


7 — 6 — 1 

8 — 6 = 2 

9 — 6 = 3 


9 — 9 = 
10 — 9 = 1 


10 — 6 = 4 





7 

8 

9 

12 

13 



3 
5 
4 
3 
4 



how 
how 
how 
how 
how 



m?»3y ? 
mauy ? 

mjinv ? 
many ? 
many ? 



18 — 


7: 


28 — 


7: 


22 — 


13 


33 — 


5: 


41 — 


15 



= how many ? 
= how many ? 
=: how many ? 
= how many ? 
= how many ? 



IT 7. Whcfc '.he numbers are snudly as in the foregoing 
examples, the raking of a less number from a greater is rea- 
dily done iu ihe mind; but when the numbers are largCy 
the operation is most easily performed part at a time, and 
therefore it is necessary to torite the numbers d.wn before 
performing the operation. 

14. A farmer, having a flock of 237 sheep, lost 114 of 
them by disease ; how many had he left ? 

Here we have 4 units to be taken from 7 units, 1 ten to 
be taken from 3 tens, and 1 hundred to be taken from 2 
hundreds. It will therefore be most convenient to write the 
less number under the greater, observing, as in addition, to 
plac^ units under units, tens under tens, &c. thus : 

We now begin with the 



OPERATION. 
From 237 the mmuendy 
Take 114 the subtrahend^ 

123 the remainder. 



units, saying, 4 (units) from 
7, (units,) and there remain 3, 
(units,) which we set down 
directly under the column in 
unit's place* Then, proceed- 
ing to the next column, we say, 1 (ten) from 3, (tens,) and 
there remain 2, (tens,) which we set down in ten's place* 
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Proceeding to the next column, we say, 1 (hundred) from 2, 
(hundreds,) and lliere remains 1, (hundred,) which we set 
down in hmMiretPs place, and the work is done. It now ap- 
pears, that the number of sheep left was 123 ; that is, 
237—114 = 123. 

Afler the same manner are performed the following ex- 
amples * 

15. There are two farms; one is valued at 3750, and the 
other at 1500 dollars; what is the diiference in the value 
of the two farms ? 

16. A man's property is worth 8560 dollars, but he has 
debts to the amount of 3500 dollars ; what will remain after 
paying his debts ? 

17. James, having ^5 cents, bought a pen-knife, for which 
he gave 7 cents ; how many cents had be left? 
OPERATION. 

15 cents, A difficulty presents itself here; for we 

7 ceiUs, cannot take 7 from 5 ; but we can take 7 

— from 15, and there will remain 8. 

8 cents left. 

18. A man bought a horse for 85 dollars, and a cow for 
27 do]|(ars; what did the horse cost him more than the 
cow ? 

OPERATION. The same difficulty meets us here as in 

Horse J 85 the last example ; we cannot take 7 from 
CoWj 27 5 ; but in the last example the larger num- 

— ber consisted of 1 ten and 5 units, which 
Difference, 68 together make 15; we therefore took 7 
from 15. Here we have 8 tens and 5 units. We can now, 
in the mind, suppose 1 ten taken from the 8 tens, which 
would leave 7 tens, and this 1 ten we can suppose joined to 
the 5 units, making 15. We can now take 7 from 15, as be- 
fore, and there will remain 8, which we set down. The 
taking of 1 ten out of 8 tens, aiid joining it with the 5 units, 
is called borrowing ten. Proceeding to the next higher or- 
der, or tens, we must consider the upper figiire, 8, from 
which we borrowed, 1 less, calling it 7; then, taking 2 (tens) 
from 7,(tens,) there will remain 5, (tens,) which we set down, 
making the difference 58 dollars. Or, instead of making 
the upper ifigure 1 less, calling it 7, we may make the lower 
figure one more, calling it 3, and the result will be tlie same, 
fax 3 from 8 leaves 5, the same as 2 from 7. 
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: 19. A man borrowed 713 dollars, aud paid 471 dollars; 
how many dollars did he then owe? 713 — 471 = how 
many ? Am, 242 dollars. 

20. 1612 — 465 = how many ? ^Ins. 1147. 

21. 43751 — 6782 = ho w many ? Ans. 36969. 

11 8« The pupil will readily perceive, that subtraction i»- 
the reverse of addition. 

22. A man bought 40 sheep, and sold 18 of them ; how 
many had he left ? 40 — 18 = how many ? Ans, 22 sheep. 

23. A man sold 18 sheep, and had 22 left; how many had 
he at first ? IS -f- 22 z= how many ? Ans, 40. 

24. A man bought a horse for 75 dollars, and a cow for 
16 dollars ; what was the difference of the costs ? 

75 — 16 z= how many ? Reversed, 59 -f- 16" =r how many? 

25. 114 — 103=: how many? Reversed, 11 + 103 = how 
many ? 

26. 143 — 76 = how many ? Reversed, 67 + 76 =: how 
many ? 

Hence, subtraction may be proved by additio7{^ as in the 
foregoing examples, and addition by subtraction. 

To prove subtraction^ we may add the remainder to the 
subtrahendy and, if the work is right, the amoujit will be equal 
to the minuend. 

To prove addition^ we may subtract, successively, from 
the amount, the several nutnMts which were added to pro- 
duce it, and, if the work is right, there will be no rc- 
mainder. Thus 7 + 8 -{- 6 = 21 ; proof, 21 — 6 = 15, and 
15 — 8 = 7, and7— 7 = 0. 

From the remarks and illustrations now given, we deduce 
the following 

RULE. 

I. Write down the numbers, the less, under the greater, 
placing units under units, tens under tens, &c. and draw a 
nne under them. 

II. Beginning with units, take successively each figure in 
the lower number from the figure over it, and write the re- 
mainder directly below. 

III. When the figure in the lower number exceeds the 
il^ure over it, suppose 10 to be added to the upper figure; 
but in this case we must add 1 to the lower figure in the 
next columBy before subtracting. This is called borrowing 10, 
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EXAMPLES FOR PRACTICE. 

27. If a fiirni and the buildings on it be valued at 10000, 
and the buildings alone be valued at 4567 dollars, what is 
the value of the land ? 

28. The population of New England, at the census in 
1800, was 1,232,464 ; in 1820 it was 1,659,854 ; what was 
the increase in 20 years ? 

29. What is the difference between 7,648,203 and 
928,671 ? 

30. How much must you add to 358,642 to make 
1,487,945 ? 

31. A man bought an. estate for 13,682 dollars, and sold it 
again for 15,293 dollars; did he gain or lose by it? and how 
much ? 

32. From 364,710,825,193 take 27,940,386,574. 

33. From 831,025,403,270 take 651,308,604,782. 

! 34. From 127,368,047,216,843 take 978,664,827,352. 

I . _ 



SUPPXaXSMCBNT 

TO SUBTRACTION. 

QUESTIONS. 

1. What is subtraction 1 2. What is the greater number 

called ? 3. the less number ? 4. What is the resuU 

or answer called ? 6. What is the sign of subtraction ? 
6. What is the rvle'i 7. What is understood by borrowing 
ten ? 8. Of what is subtraction the retterse 1 9. How is 
subtraction proved ? 10. How is addition proved, by sub- 
f traction ? 

! EXERCISES. 

i 1. How long from the discovery of America by Colum- 
bus, in 1492, to the commencement of the Revolutionary 

* war in 1776, which gained our Independence ? 

' 2. Supposing a man to have been born in the year 1773^ 

1 kow old was he in 1827 ? 

! 3. Supposing a man to have been 80 years old in the year 

i 1826, in what year was he bom ? 

! 4. There are two numbers, whose difference is 8764 ; M 

\ greater number is 15687 1 I demand the less / 
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5. What number is that which, taken from 3794, leaves 
865? 

6. What number is that to which if you add 789, it will 
become 6350 ^ 

7. In New York, by the census of 1820, there were 
123,706 inhabitants j in Boston, 43,940; how many more 
inhabitants were then in New York than in Boston? 

8. A man, possessing an estate of twelve thousand dollars, 
gave two thousand live hundred dollars to each of his two 
daughters, and the remainder to his sou ; what was his son's 
share ? 

9. From seventeen million take fifty-six thousand, and 
what will remain ? 

10. What number, together with these three, viz. 1301, 
2561, and 3120, will make ten thousand? 

11. A man bought a horse for one hundred and fourteen 
dollars, and a chaise for one hundred and eighty-seven dol- 
lars ; how much more did he give for the chaise than for 
the horse ? 

12. A man borrows 7 ten dollar bills and 3 one dollar 
bills, and pays at one time 4 ten dollar bills and 5 one dol- 
lar bills; how many ten dollar bills and one dollar bills 
must he afterwards pay to cancel the debt ? 

Am. 2 ten doll, bills and 8 one doll. 

13. The greater of two numbers is 24, and the less is 16; 
what is their diiference ? 

14. The greater of two numbers is 24, and their differ- 
ence 8 ; what is the less number ? 

15. The sum of two numbers is 40, the less is 16 ; what 
is the greater ? 

16. A tree, 68 feet high, was broken off by the wind ; the 
top part, which fell, was 49 feet long ; how high was the 
stump which was left ? 

17. Our pious ancestors landed at Plymouth, Massachu- 
setts, in 1620 ; how many years since ? 

18. A man carried his produce to market; he sold his 
pork for 45 dollars, his cheese for 38 dollars, and his butter 
for 29 dollars ; he received, in pay, salt to the value of 17 
dollars, 10 dollars worth of sugar, 5 dollars worth of mo- 
lasses, and the rest in money; how much money did he 
receive ? Am. 80 dollars. 

19« A boy bought a sled for 28 cents, and gave 14 Qents 
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to bave it repaired ; he told it for 40 cents ; did he gain' or 
lose by the bargain ? and how much ? 

20. One man travels 67 miles in a day, another man fol- 
lows at the rate of 42 miles a day ; if they both start (rom 
the same place at the same time, how far will they be apart 

at the close of the first day ? of the second ? — *- of 

the third ? of the fourth ? 

21. One man starts from Boston Monday morning, and 
travels at the rate of 40 miles a day ; another starts from the 
same place Tuesday morning, and follows on at the rate of 
70 miles a day ; how far are they apart Tuesday night ? 

Ans, 10 miles. 

22. A man, owing 379 dollars, paid at one time 47 dol- 
lars, at another time 84 dollars, at another time 23 dollars, 
and at another time 143 dollars ; how much did he then 
owe ? Am, 82 dollars. 

23. A man has property to the amount of 34764 dollars, 
but there are demands against him to the amount of 14297 
dollars ; how many dollars will be lefL after the payment of 
his debts ? . 

24. Four men bought a lot of land for 482 dollars ; the 
first man paid 274 dollars, the second man 194 dollars less 
than- the firs^ and the third man 20 dollars less than the 
second ; how much did th^ second, the third, and the fourth 
man pay ? C Tbe second paid 80. 

*^ Ans. \ The third paid 60. 

( The fourth paid 68. 

25. A man, having 10,000 dollars, gave away 9 dollars ; 
how many had he left ? -^ Am, 9991 
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OF SIMPLE NUMBERS. 

IT 0. 1, If one orange costs 5 cents, how many cents 

must I give for 2 oranges ? how many cents for 3 

oranges ? for 4 oranges ? 

2. One bushel of apples costs 20 cents ; how many cents 
must I give for 2 bushels ? for 3 bushels ? 
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3. One gallon contains 4 quarts; bow many quarts in 2 
gallons ? in 3 gallons ? in 4 gallons ? 

4. Three men bought a horse ; each man paid 23 dollars 
for his share ; how many dollars did the horse cost them ? 

5. A man has 4 farms worth 324 dollars each ; how many 
dollars are they all worth ? 

6. In one dollar there are one hundred cents ; how many 
cents in 5 dollars ? 

7. How much will 4 pair of shoes cost at 2 dollars a pair ? 

8. How much will two pounds of tea cost at 43 cents a 
pound? 

9. There are 24 hours in one day ; bow many hours in 2 

days ? — in 3 days ? in 4 days ? in 7 

days ? 

10. Six boys met a beggar, and gave him 15 cents each , 
how many cents did the beggar receive ? 

When questions occur, (as in the above examples,) where 
*,be same number is to be added to itself several times, the 
operation may be much facilitated by a rule, called Mvlti- 
pUcoHorij in which the number to be repeated is called the 
tmUHplicajidy and the number which shows how many times 
the multiplicand is to be repeated is called the mtdliplier. 
The multiplicand and multiplier, when spoken of collectively^ 
are called the factors^ (producers,) and the answer is called 
the product, 

11. There is an orchard in which there are 5 rows of trees, 
and 27 trees in each row ; how many trees in the orchard ? 

In this example, it is 
ih t?ie first row, 27 trees, evident that the whole 

second .... 27 number of trees will be 

third .... 27 equal to the amount of 

....... foi£rth .... 27 five 27's added together. 

fifth .... 27 • In adding, we find 

T ,1 1 t 1 jT^ - *^** '^ taken five times 

JUbawlioleMcJiwrd, 135 trees. ^^^nnXs to 35. We write 

down the five units, and 
reserve the 3 tens; the amount of 2 taken five times is 10, 
and the 3^hich we reserved, makes 13, which, written to 
the left ofCnits, makes the whole number of trees 135. 

If we have learned that 7 taken 5 times amounts to 35, 
and that 2 taken 5 times amounts to 10, it is plain we need 
i^lte the number 27 but onccy and then^ setting the multi^^ 
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under it, we may say, 5 times 7 are 35, writing down 
The 5, and reserving tlie 3 (tens) as in addition. Again, 5 

times 2 (tens) are 
Mnltiplicandj 27 trees in each row* 10, (tens,) and 3, 

Multiplier J 6 rows, (tens,) %vhich we 

_ , . reserved, make 13, 

Product, 137 trees, Ans. (tens,) as before. 

IT 10. 12. There are on a board 3 rows of spots, and 4 
spots in each row ; how many spots on the board ? 

A slight inspection of the figure will 
show, that the number of spots may be 
found either by taking 4 three times, (3 
times 4 are 12,) or by taking 3 four times, 
(4 times 3 are 12 ;) for we may say there 
lure 3 rows of 4 spots each, or 4 rows of 3 spots each ; there- 
fore, we may use either of the given numbers for a multi- 
plier, as best suits our convenience. We generally write 
the numbers as in subtraction, the larger uppermost, with 
units under units, tens under tens, &c. Thus, 

Multiplicand, 4 spots. Note, 4 and 3 are the factors. 

Multiplier, 3 rows, which produce the product 12, 

Product, 12 JIjw. 

Hence, — Multiplication is a short ymy of performing many 
additions ; in other words, — It is- the method of repeating any 
number any given number of times. 

Sign. Two short lines, crossing each other in the form 
of the letter X, are the sign of multiplication. Thus, 3 X 4 
= 12, signifies that 3 times 4 are equal to 12, or 4 times 3 
are 12. 

Note, Before any progress can be tnide in this rule, the 
ilfoliowing table must be committed perfectl5^% ifi'emory. 
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MULTIPLICATION TABLIL 



T 



2 tiroes are § 




BX Oz= 

•3X1= 3 
3 X 2= 6 
3X 3= 9 
3X 4 — 12 
3X 5—15 
3X 6 = 18 
tX 7=^1 
3X 8=: 24 
3X 9 = 27 
3X 10 = 30 
3 X 11 = 33 
3 X 12 = 36 



4 X 10 = 40 
fi|4X 11=44 

4X 1211^48 

5X,0 = .0 

5x'l=. 5 
5X 2 = 10 
5X 3 = 15 
f 5X 4 = 20 
X 6=25 
5X 6= 30 

5X 8 = 40 
5X 9 = 45 

5 X 10 = 60 
5 X 11 = 55 
5 X 12 = 60 



4X 
4X 
4X 



6X 0= q 
6X 1= 6 
6 X 2 = 12 
6X 3 = 18 
6 X 4 = 24 
6X '5 = 30 
6 X 6 = 36 
6X 7 = 42 
6 X 8 = 48 
a X 9 = 54 
0=1. ^ X 10 = 60 
1= 46X11=66 

2= 8^^<ii^^ 



k.~ -i- >» 



4 :^irff inll^aiX 0= 



7x 7= 49 

7x 9= 56 

7x 9= 63 

7X10= 70 

7X 11= 77 

7X12= 84 



8X 

8X 

8X» 

8X 

8X 

8X 

8X 

8X 

8X 

sx 



= 

1 = 

2 = 

3 = 

4 = 

5 = 

6 = 

7 = 

8 = 

9 = 



^8X10 = 

6X11 = 
8X 12 = 



9X 
9X 
9X 
9X 
9X 
9X 
9X 
9X 



= 

2 = 

3 = 

4 = 

5 = 

6 = 

7 = 



9X^ 8 = 
9X,-d = 
9X 10 = 
9X11 = 




8 
16 
24 
32 
40 
48 
56 
64 
72 
80 
88 
96 




9 
18 
27 
36 
45 
54 
63 
72 
81 
90 
99 



SJC 12 = 108 




OX 4= 40 
X 5 = 60 
OX 6= 60 
OX 7= 70 
OX 8= 80 
X 9 = 90 
OX 10 = 100 
OX 11 = 110 
OX 12 = 120 



X 0= 

X 1= 11 
X 2 = '22 
X 3= 33 
X 4= 44 
X 6= 55 
X 6= €6 
X 7= 77 
X 8= 88 
X 9= 99 
,XJ0 = 110 
k 11 = 121 
X 12 = 132 



2X 0= 
2X 1= 12 
2 X 2 = 24 
2 X 3 = 36 
2X 4= 48 
2X5= 60 
2X 6= 72 
2X 7= 84 
2X 8= 96 
2X 9 = 108 
10=120 



23. A merchant bought IS '^ 

containing 28 yards, at 6 dollars a yard ; hofl^i^li^ 
jtrere there, and what was the whole cost ? ^ 

Am. The whole cost was 21 34 doMaro. 

24. Multiply 37864 by 235. Product, 8898040. 
25 29831 ... 952 2S399U2. 

93966 «• 8704t •....^..m 81r783024. 
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9X2 = how many ? 4 X 3 X 2 = ?4. 

4X6 = how many ? 3 X 2 X S = how many ? 

8x9 = how many ? 7x1X2=: how man) ? 

3X7 = liow many ? 8x3X2 = how many ? 

5X5 = bow many ? SX2X4XS = bow many i 



13. What will 84 barrels of flour cost at 7 dollars a b«r- 
n>l ? Am. 688 dollars. 

14. A merch^t bought 273 hats at 8 dollars each; what 
did they cost^ Aia. 2184 dollars. 

15. How many inches are there in 253 feet, eveiy foot 
being 12 inches? 

Ol'EltA rroN. The product of 12, with each of the signifi- 

253 cant figures or digits, having been commit- 

12 ted to memory from the multiplication table, 

. „..,„ it is just 08 easy to multiply by 12 as by e 

'*"*■ '"''*'* single figure. Thus, 12 times 3 are 36, &c 

16. What uill 476 barrels of dsh cost at 11 dollars a bar 
rel ? . Am. 6236 dollars. 

17. A piece of valuable lan^, containing 33 acres, was 
sold for 246 dollars au acre j what did the whole come to r 

As 12 is the latest number, tl)c product of which, with the 
nine digits, is found in the multtplication table^ therefore, 
when the multiplier exceedi 12, we multiply by each figure 
in the multiplier separately. Thus: 

oi'EttATiON. The multipli- 

246 dollars, the price of 1 acre. „ consists of 3 

^ li'onber o/ acres. ^j^g aiij 3 ^,nHs. 

738 deOan, the price of 3 acres. T'"'*. '""['"P'y- 

T3B dolkrs,thepTiceofSOucret. '"? by the 3 

. units gives us 

Ans. 8118 dollart, the price of 33 acres. 738 dollars, the 



We then multiply by the 3 tens, writjVjaJfct- 
tlie"product (8) in ten'sj±, .- ^ — «=''^ 

Mi if 



Mires. 



bg which wj 
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IS evidently ten times as miicli as the price of 3 acres, that 
is, 7380 dollars ; aiid it is plain, that these two products, 
added together, give the price of 33 acres. 

These examples will be sufficient to establish the fol- 
lowing 

RULE. 

I. Write down the multiplicand, under which write the 
multiplier, placing units under units, tens under tens, &,c., 
and draw a line underneath. 

XL When the multiplier does not exceed 12, begin at the 
right hand of the multiplicand, and multiply each figure con- 
tained in it by the multiplier, setting down, and carrying, as 
in addition*  ^ .. 

m. When tlie multiplier exceeds 12, multiply by each 
figure of the multiplier separately, first by the unilSy then by 
the tefiSj &c., remembering always to place the first figure of 
each product directly under the figure by which you multi- 
ply. Having gone through in this manner with each figure 
in the multiplier, add their several products together, and 
the sum of them will be the product required. 









EXAMPLES FOR PRACTICE. 

18. There are 320 rods in a mile ; how many rods are 
ihere in 57 miles ? 

19. It is 436 miles from Boston to the city of Washing- 
ton ; how many rods is it ? 

/ 20. What will 784 chests of tea cost, at 69 dollars a 
/^ehest ? 
^ 21. If 1851 men receive 758 dollars apiece, how manf 

dollars will they all receive ? Ans. 1403058 dollars. 

22. There are 24 hours in a day; if a ship sail 7 miles ia 
an hour, how many miles will she sail in 1 day, at that rate r 
how many miles in 36 days ? how many miles in 1 year, or 

- ?65 days ? Aiis. 61320 miles in 1 year. 

23. A merchant bought 13 pieces of cloth, each piece 
!ontaiuing 28 yards, at 6 dollars a yard ; how many yardfl 
were there, and what was the whole cost ? 

Ans. The whole cost was 21 S4 dolla 

24. Multiply 37864 by 235. Product^ 8&9804 
25 29831 ... 952 2S:}99U 

M.«oM.... 93956 .M d704» -...mom 8177930 



!/ 



[A 



.t'^ . 



^» ■" 




Si 00HTRACTI017S IN MULTIPLiCATIOlT. IT 1 1, 



CONTRACTIONS IN MULTIPLICATION. 

I. Wun the multiplier is a compaaile number. 

IT 11. Any number, which may be produced by the mul- 
tiplication of two or more numbers, is called a composite 
number. Thus, 15, which arises from the multiplication of 
5 and 3, (6X3=^ 15,) is a composite number, and the num- 
bers 5 and 3, which, multiplied together, produce it, are called 
component partSj ot factors of that number. So, also, 24 is a 
composite number ; its component parts or factors may be 2 
and 12 (2 X 12 = 24 ;) or they may be 4 and 6 (4X6=^ 
24 ;) or they may be 2, 3, and 4 (2X3X4 = 24.) 

1. What will 15 yards of cloth cost, at 4 dollars a yard ? 

15 yards are equal to 5 X 3 yards. The cost of f 

4 yards would be 5 X 4 = 20 dollars ; and because II 

5 yards contain 3 times 5 yards, so the cost of 15 yard 
~ will evidently be 3 times the cost of 5 yards, that is 

^^ 20 dollars X 3 == 60 dollars. Ans. 60 dollars 

"60 

Wherefore^ If the multiplier be a cmnposite number^ we may 
if we please, multiply the mvJtiplicand first by one of the com- 
ponent parts j that product by the other j and'so on^ if the com- 
ponent parts be more than two ; and, having in this way 
multiplied by each of the component parts, the last product 
will be the product required. 

2. What will 136 tons of potashes come to, at 96 dollars 
per -ton ? 

8 X 12 = 96. It follows, therefore, that 8 and 12 are 
component parts or factors of 96. Hence, 

136 dollars, the price of 1 ton. 
8 one of the component parts, or factors. 

1088 dollars, the price of 8 tons. 

12 the other component part, or factor. 



Ans. 13056 dollars, the price of 96 tons. 

8. , Supposing 342 men to be employed in a certain piece 
of work, for which they are to receive 112 dollars each, 
bow much will tiiey all receive ? 

8 X 7 X 2 = lia. Ans. 88804 dollan 
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4. Multiply 367 by 48. Product^ 176ia 

6 853 ... 5?. 47768. 

6 1086 ... 72. 78192. 

II. When the mdtipUer is 10, 100, 1000, SfC. 

IT U. It will be recollected, (IT 3.) that any figure, on be- 
ing removed one place towards the left hand, has its value 
increased tenfold ; hence, to multiply any number by 10^ *♦ 
is only necessary to write a cipher on the right hand of u. 
Thus, 10 times 25 are 250 ; for the 5, which was initio before 
IS now made /en^, and the 2, which was tens before, is now 
made hundreds. So, also, if any figure be removed two places 
towards the left hand, its value is increased 100 times, &e» 
Hence, 

When the multiplier is 10, 100, 1000, or 1 with any manber 
of ciphers annexedy annex as many ciphers to the multipli* 
cand as there are ciphers in the multiplier, and the multi* 
plicand, so increased, will be the product required.^ Thus 

Multiply 46 by 10, the product is 460. 

83... 100, 8300. 

95 ... 1000, .... 95000. 

BXAMPLES FOR PRACTICS* 

1. What will 76 barrels of flour cost, at 10 dollars a barrel? 

2. If 100 men receive 126 dollars each, how many dol- 
lars will they all receive ? ' 

3. What will 1000 pieces of broadcloth cost, estimating 
each piece at 312 dollars ? 

4. Multiply 6682 by 10000. 
-6 1. 82134 ... 100000. 

TT 13. On the principle suggested in the last IT, it follows, 
mien there are ciphers on the right hand of the trathipli^ 
candy mtdtipliery either or bothy we may, at first, neglec^ 
these ciphers, multiplying by the significant figwres only 
after which we must annex as many ciphers to the product 
as there are ciphers on the right hand of the multiplicand 
and multiplier, counted together. 



84 coHTRAcnoirs nr MULTiPLicATioir. IT IS. 



BXAHPIiES FOR PRACTICE. 

1. If 1300 men receive 460 dollars apiece, how many 
dollars will they all receive ? 

OPERATION. '^^^ ciphers in the multiplicand 

400 ' and multiplier, counted together, 

1300 ^^ three. Disregarding these, we 

— — -^^ write the significasU figures of the 

138 multiplier under the ngnificaxU fig- 

46 ures of the multiplicand, and multi- 

An». 69i000 dbOdr*; PJ^. > *"" Y"*^^ V! {J""** f"]?* 

ciphers to the right hand of the 

product, which gives the true answer. 

2. The number of distinct buildings in New England, 
appropriated to the spinning, weaving, and printing of cot- 
^n goods, was estimated, in 1826, at 400, running, on an 
average, 700 spindles each ; what was the whole number of 
spindles ? 

3. Multiply 357 by 6300. 
4 8600 .... 17. 

O. .......»••••. aVW^U ..a. 40\#. 

6 5200 .... 410. 

7. ............. 378.... 204. 

OPERATION. 
378 

204 

{^ In the operation it will be seen, that mult' 

000 ply^^S ^7 ciphers produces nothing. There- 

756 *^^®» 

77112 

III. When there are ciphers between the ngmficaiU figures 
of the nadHpHer^ we may omit the ciphers, multiplying by 
tJie dgtnficant figures onltfj placing the first figure of each pMh 
duct directly under the figure by which we multiply. 

EXAMPLES FOR PRACTICE. 

& Multiply 154326 by 3007. 



^ 
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OPERATION. 

154326 
3007 



1080282 
4C2d78 



Producty 464058282 



9* Multiplv 643 by 206. 

10 ' 1620 ... 2103. 

11. .;.... 36243 ... 32004. 



SUPPIiXQMEXWT 

TO MULTIPLICATION. 

QUHSTIONS. 

1. What is multiplication ? 2. What is the number to be 
multiplied C9l\ed? 3. —— to multiply &y called ? 4. What 
ifs the resfdt or answer called ? 5. Taken collectivelyy what 
are the multiplicand and multiplier called ? 6. What is the 
sign of multiplication ? 7. What does it show ? 8. In what 
oreler must the given number be placed for multiplication ? 

9. How do you proceed when the multiplier is less than 12 ? 

10. YHien it exceeds 12, what is the method of procedure ? 

11. What is a composite number? 12. What is to be under- 
stood by the component partSj or factors^ of any number ? 
13. How may you proceed when the multiplier is a compo* 
site number? 14. To multiply by 10, 100, 1000, &c., what 
suffices? 15. Why? 16. When there are dphtn on ih» 
right hand of the multiplicand, muldplier, either or both, 
how may we proceed? 17. When there are ciphers be^ 
tween the significant figures of the midtiplier, how are they 
to be treated? 

EXERCISES. 

1. An army of 10700 men, having plundered a city, took 
so much money, that, when it was shared among them, each 
man received 4^ dollars ; what was the sum of money 
taken? 
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2. Supposing the unmber of houses in a certain town to 
be 145, each house, on an average, containuig t%vo famiiieflL 
and each family 6 members, what would be the number of 
hihabitaiits in that town ? Am. 1740. 

3» If 46 men can do a piece of work in 60 days, how 
many men will it take to do it in one day ? 

4. Two men depart from the same place, and travel m 
opposite directions, one at the rate of 27 miles a day, the 
other 31 miles a day; how far apait will they bt* at the end 
of 6 days ? Att8. 348 miles. 

5. What number is that, the factors of which are 4, 7, 6^ 
and 20 ? ^ Ans. 33C0. 

6. If 18 men can do a piece of work in 90 days, how long 
will it take one man to do the same ? 

7. What sum of moner most be divided between 27 
men, so that each man may receive 115 dollars? 

8. There is a certain number, the factors of which are 89 
and 265 ; what is that number ? 

9. What is that number, of which 9, 12, and 14 are 
factors ? 

10. If a carriage wlieel turn round 346 times in running 
1 mile, how many times will it turn round in the distance 
from New York to Philadelphia, it being 95 miles. 

Am. 32iS70. 

11. In one minute are 60 seconds; how many seconds in 

4 minutes ? ia 5 minutes ? in 20 minutes ? . 

m 40 minutes ? 

12. In one hour are 60 minutes; how many seconds in 

an hour ? in two hours ? bow many seconds from 

nine o'clock in the morning till noon? 

13. In one dollar are 6 shillings; how many shillings in 

3 dollars ? in 300 dollars ? in 467 dollars ? 

14« Two men, A and B, start frogti the same place at the 
same time, and travel the same way ; A travels 52 miles a 
day, and B 44 miles a day ; how far apart will ihey h/s^ «U 
the end of 10 days ? 

15. If tlie interest of 100 cents, for oec yeaty be 6 cents, 
how many cents will be the interest for 2 years ? for 

4 years ?  for 10 years ? for 35 years ? — for 84 

3ri;ars ? 

16. If the interest of one dollar, for one year, be six cents, 
whbt 18 the interest for 2 dollars the same time ? — — 5 
4oUar8? ^7 dollars? ^SdoUm? -— ^95ddlara? 
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17. A fanrmer sold 468 {lounds of pork, ik i etenia a pound, 
•nd 48 ponnds of etreese, at 7 cciits a pound ; how many 
eents must he receive in pay ? 

I& A boy bought 10 oranges ; he kept 7 of them, and sold 
the others for 5 cents apiece ; how many cents did he recette ? 

19. The component partis of a certain number are 4, 5, 7, 
6, 9, 8, ind 3 ; what is the number ? 

20. In 1 hogshead are 63 gallons; how many ^kmsin 8 
hogsheads ? In 1 gallon are 4 quarts ; how many quarts in 9 
hogsheads? In 1 quart are 2 pints ; how many pints in 8 hog&i 
heads ? 



DIVXSXOW 

OP SIMPLE NUMBERiS. 

IF 14. 1. James divided 12 apples among 4 boys ; how 
many did he give eaeh boy ? 

2. James wouid divide 12 apples among 3 boys; how 
many must he give each boy ? 

3. John had 15 apples, and gave them to his playmates, who 
• eeeived 3 apples each ; how many boys did he give them to ? 

4. If you had 20 cents, how many cakes could you buy 
at 4 cents apiece ? 

5. How many yards of cloUi co^d you buy for 30 dollars^ 
at 5 dollars a yard ? 

6. If you pay 40 dollars for 10 yards of cloth, what is one 
yard worth ? 

7. A man works 6 days for 42 shillings; how many di3« 
lings is that for one day ? 

8. How many^ quarts in 4 pints? — — in 6 pints? 
— in 10 pints? 

9. How many times is 8 contained in 86 ? 

10. If a man can travel 4 miles an hour, how many hours 
would it take him to travel 24 miles ? 

11. In an orchard there are 28 trees standing in rows, 
and there are 3 trees in a row ; how many rows are there ? 

Remark. When any one thing is divided into two eqndl 
parts, one qf^ those parts is called a half; if into 3 ^Ual 
psits, one of those parts is called a third; if into four 64ttal 
Darts, one part is q«yiled ^ipmter or a ftnarAi^^M^m^ 
m^mtiiiti called a^A^ and io ^m. 

D 
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12. A boy had two apples, and gave one half an apple to 

each of his companions ; how many were his compauioxia ? 

. 13. A boy divided four apples among his companions, by 

giving them one third of an apple each ; among how many 

did he divide his apples ? 

14. Uow many quarters in 3 oranges ? 

15. How many oranges would it take to give 12 boys one 
quarter of an orange each ? 

16. How much is one half of 12 apples ? 

17. How much is one third of 12 ? 

18. How much is one fourth of 12 ? 

19. A man had 30 sheep, and sold one £fth of them; 
how many of them did he sell ? 

20. A man purchased sheep for 7 'dollars apiece, and 
paid for theci all 63 dollars ; what was their numbei ? 

21. How many oranges, at 3 cents each, may be bought 
for 12 cents ? 

It is plain, that as many times as 3 cents can be taken 
from 12 cents, so many oranges may be bought; the object, 
therefore, is to find how many times 3 is contained in 12. 

12 cenis. 

First orangey 3 cents. We see in this example, that 

— - we may take 3 from 12 foui 

? * times, after which there is no re 

Second orange^ cents. mainder; consequently, subtrac 

Q lion alone is sufficient for the ope- 

Third orange, 3 cents. nation ; but we may come to the 

I — same result by a process, in most 

3 cases much shorter, cailed />i- 

Fourth orange, 3 cents. vision. 



II 15. It is plain, that the cost of one orange, (3 cents,) 
multiplied by the number of oranges, (4,) is equal to the 
cost of all the oranges, (12 cents ;) 12 is, therefore, a jpro- 
duct, and 3 one of its factors ; and to find how many times 
8 is contained in -12, is to find the other factor, which, mul- 
tiplied into 3, mil produce 12. This factor we find, by 
trial, to be 4, (4X3 = 12;) consequently, 3 is contained in 
12 4 times. . Ans. 4 oranges. 

22. A man would divide 12 oranges equally among 3 chil- 
dren ; how many orangei^ would each child have ^ 

iHore the object is to divide the 12 oranges iato 3 equal 
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parts, and to ascertain the number of oranges in each of those 
parts. The operation is evidently as in the last example, and 
consists in finding a number, which, multiplied by 3, will pro- 
duce 12. This number we have already found to be 4. 

Ans. 4 oranges apiece. 

As, therefore, multiplication is a short way of performing 
many additi(ms of the same number ; so, division is a short 
way of performing many siiAtracUons of the same number ; 
and may be defined, The method of finding how many times 
one number is contained in another y and also of dividing a man-' 
her into any number of equal parts* In all cases, the process 
of division consists in finding one of the factors of a given 
product, when the other factor is known. 

The number given to be divided is called the dividend^ 
and answers to the product in multiplication. The number 
given to divide by is called the divisor^ and answers to one of 
the factors in multiplication. .The result^ or answer sought, 
is called the quotient^ (from the Latin word quotiesy how 
many ?) and answers to the other factor. 

Sign. The sign for division is a short horizontal line be- 
tween two dots, -^. It shows that the number before it is 
ta be divided by the number after it. Thus 27 -5- 9 = 3 is 
read, 27 divided by 9 is equal to 3 ; or, to shorten the ex- 
pression, 27 by 9 is 3 ; or, 9 in 27 3 times. In place of the 
dotSj the dividend is often written over the line, and the e^- 
visor under it, to express division; thus, '^='3, read as 
before. 
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DITISION 


TABI.E 




1* 


1=1 


t=l 


i=l 


f =1 


2* 


f =2 


f =2 


¥ = 2 


¥ = 2 


3 


1=3 


-^ — 3 


¥ = 3 


¥ = 3 


4 


¥ = 4 


Jj£_4 


^ = 4 


¥-4 


5 


-^^-5 


i^ = 5 


¥ = 5 


^ = 5 


6 


¥-6 


^ — 6 


^ = 6 


¥ = 6 


7 


¥=7 


^=7 


^ = t 


^=7 


8 


¥ = 8 


^ = 8 


^ = 8 


¥ = 8 


9 


^ = 9 


^ = 9 


¥ = 9 


¥ = 9 



¥ 
¥ 



I 

2 
3 
4 
5 

6 
7 
8 
9 



» The reading" used by the pupil in commiiling the table may b0, 3 &y 2 is 1, 
i by 2 is 2, &€. 3 or, 2 in 2 one time, 2 in 4 two ymes, &p. 
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I 

9 
3 

4 
6 
« 
7 
8 
9 



IN VISION 
1=1 

V^=3 
V=4 



TABLE-CONTINUED. 



« = •* 



«=1 
«=2 

H=8 
« = 4 

ft=6 
ft=7 

«=9 



a 

H 



I 

9 
S 

4 

6 
6 

7 
8 
9 



28 
49 
64 
32 
33 



.7,or^: 

.9,orV: 
• 8, or^: 

ll.orff: 



: how many ? 49 
: haw maBy ? 32 
ihowmaiiy? 99 
howmany? 84- 
how many? JOS- 



-i- 7i ox *^* = how many? 

howmany? 
how many ? 
howmany? 
howmany? 



4,ory 
ll,orff: 
12, or fj : 

12,orJ^ 



If 10. 23. How many yards of cloth, at 4 dollars a yard, 
can he bought for 656 dollars ? 

Here the number to he divided is 856, whieh dierefore 
i'a the dxtUtsnd; 4 is the number to divide by, and there- 
fore the dMwf, It is not evident how many time^ 4 is con- 
tained in so large a number as 856. This difHcuhy will be 
readily overcome, if we deconqiose this number, thus : 

856 = 800 + 40 + 16. 
Beginning with the hundreds, we readily perceive that 4 is 
contained in 8 2 times ; consequently, in 800 it is contained 
200 times. Proceeding to the tens, 4 is contained in 4 1 
time, and consequently in 40 it is contained 10 times. 
Lastly, ip 16 it is contained 4 times. We now have 
200 + 10 + 4 = 214 for the quotient, or the number ot 
times 4 is contained in 856. Am* 214 yards. 

We may arrive to the same result without decomposing 
the dividend, except as it is done in the mind, taking it by 
partSy in the following manner : 

For the sake of convenience, we 
write down the dividend %vith the din- 
soron the left, and draw a line between 
them ; we also draw a line underneath* 
Then^ beginning on die left hand 



DMdvndm 
DitaMr,4} 856 

QmOma^ 214 



IT 16* JDiyiSION OF SIMPLE NUMBJBBii. 41 

vre seek how often the divisor (4) is contained in 8^' 
(hundreds,) the left hand figure ; finding it to he 2 times, 
we write 2 directly under the 8,^ which, falling in the place 
of hundreds, is in reality 200. Proceeding to tens, 4 is con- 
tained in 5 (tens) 1 time, which we set down in ten^s 
place, directly under the 6 (tens.) But, after taking 4 times 
ten out-of the 5 tens, there is 1 ten left. This 1 ten we join 
to the 6 units, making 16. Then, 4 intcv 16 goes 4 times,* 
which we set down, and the work is done. 

This manner of performing the operation is called Short 
Division.. The computation, it may be perceived, is carried 
on partly in the mind, which it is always easy to do when 
the divisor does not exceed 12. 

RUIiE. 

From the Uluatration of this example^ we derive this general 
rtdefor dividing j when the divisor does not exceed 12 : 

I. Find how many times the divisor is contained in the 
&st figure, or figures, of the dividend, and, setting it direct* 
ly UD^r the dividend, cany the remainder, if any, to the 
next figure as so many tens. 

II. Find how many times the divisor is contained in this 
dividend, and set it down as before, continuing so to do till 
all the figures in the dividend are divided. 

Proof. We have seen, (IT 16,) thut the divisor and quo- 
tient are factors, whose product is the dividend, and we 
have also seen, that dividing the dividend by one factor is 
merely a process for finding the other. 

Hence division and tmdtipliccUion mutually prove each other. 

To prove division^ we may multiply the divisor by the quo- 
tient, and, if the work be right, the product will be the same 
as the dividend ; or we may divide the dividend by the qito* 
tientj and, if the work is right, the restdt will be the same as 
the divisor. 

To prove midtiplicatumy we may divide the product by one 
factor^ and, if the work be right, the quotient will be it e other 
factor. 

EXAMPLES FOK PRACTICE, 

24. A man would divide 13,462,725 dollars among 5 
men ; how many dollars would each receivel 
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OKERATION. 

JkvidetitL 
Brntfifj 5 ) 13,462,7P.5 

Quo/ienly 2^692^ 



Proof. 
Quotient. 
2^692,546 

5 dtviwr. 



In ihv examuley u we cannot 
ha'K'C- 6 in the hrst figure, (1,) ve 
take two figures, and say, 5 in 13 
Tvill go 2 times, and tkere are 3 
over, which, joined to 4, the next 
figure, makes 34 ; and 5 in 34 wiU 
go 6 times, &c. 

In proof of this example, we mul- 
tiply the quotient hy the divtsory 
audi, as the product is the same as 
the dividend, we conclude that the 
work b right From a bare in-. 
13,462,726 spection of the above example and 

its proof, it is plain, as before stated, that division is the re- 
verse of multiplication, and that the two rules mutually prove 
each other. 

25. How many yards of cloth can be bought for 4,35^,560 

dollars, at 2 dollars a yard ? — — at 3 dollars ? at 

4 dollars ? at 5 dollars ? at 6 doUara? ' .  .  at 

7? at 8? at 9? at 10? 

Note, Let the pupil be required to prove the foregoing^ 
and all following examplea* 

26. Divide 1005903360 by 2, 3, 4, 6, 6, 7, 8, 9, 10, 11,^ 
and 12. 

27. If 2 pints make a quart, how many quarts in 8 pints ? 

in 12 pints? in 20 pints? in 24 pints? 

in 248 pints ? m 3764 pints ? in 47632 pints . 

28. Four quarts make a gallon ; how many gallons in S. 

qi.arts? in 12 quarts ? —• in 20 quarts ? in 36 

quarts? in 368 quarts ? in 4896 quarts? 

ili 5436144 quarto? 

29. A man gave 86 apples to 5 boys; how many apples 
v^'ould each boy receive ? 

Dmdend. Here, dividing th^ 

Divisor^ 5 ) 86 number of the apples 

— « » (^^ ^y ^^ number of 

Qtiotient, 17—1 Remainder. i,^y;^ ^5^) ^.^ fi„d^ tl^al 

each boy's share would be 17 apples ; but there is one apple 

left 

IT 17. 5^ 86 Ii^ order to divide all the apples equnl- 

— ty among the boys, it is plain, we must di« 
I'^i yide this one remaining apple into 5 eqtM 
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parts, and give one of these parts to each of tlie boys 
each boy's share would be 17 apples, atid oue (iftl 
BUOtUet apple; which is written thus, 17{ apples. 

Am- 17J app 
The 17, expressing mheU apples, are called inleg^ 
is, wholt numbers.) The | (one fifth) of an apple, 
ing port of a broken or divided apple, is called a 
(that is, a brokeu number.) 

Fracrions, as we here see, are written with two i 
one directly over the other, with a short line hetwei 
showing that the t^er number is to be divide< 
lower. The upper number, or diUdend, is, in fracti' 
ed the nuinei-alor, uid tlie lower oumtier, or dxoiaor, 
the datananator. 

Note, A nnmher like 17-^, composed of integi 
and ft fr&ctioa, (-},) is called a mixed maaber. 

In- tiie preceding esampte, the one apple, which 
aAer carrying the division as far as could be by tcA 
bers, is called the remautder, and is evidently a pai 
Meidend yet undivided. In order to qomplete tbe 
this remainder, as we before remarked, must be div 
5 equal parts ; but tbe dioum- itself expresses the n^ 
parts. If, now, we examine the fraction, we shall 
It consists of the remainder (1) for its numerator, 
divisor (6) for its denomwialor. 

Therefore, if there be a remaitidtTy set it down at 

hand of the quotient for the numerator of a fractio 

which write the divisor for its daiomiaalor. 

Proof of the last example. In proving this exai 

17^. find it necessary to 

5 our fraction by 5 ; bt 

easily done, if we Cons 

™ the fraction ^ expre 

part of tn apple divided into 6 equal parts; hence 

I is I = 1, that is, one whale apple, which we resei 

added to the tnJb, saying, S times 7 are 33, and on 

serrcd makes 36, &c. 

80. Eight men drew a priie of 463 dollars in a 
bow many doUan did each receive ? 
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Dividendk Here, after carrying the division as 
Dhiscr^ 8 ) 453 • far as possible by lohole numbers, we 

^ * have a remainder of 5 dollars, which, 
Qtfo/ien/, oof written as above directed, gives for the 

answer 56 dollars and | (five eighths) of another dollar, 
to each man. 

IT 18. Here we may notice, that the eighth part of 5 dol- 
lars is the same as 5 times tl^e eighth part of 1 dollar, that 
is, the eighth part of 5 dollars is f of a dollar. Hence, f- 
expresses the quotient of 5 divided by 8. 

Proof. t is 5 parts, and 8 times 5 is 40, that is, ^ z=: 5, 

56 f which, reserved and added to the product of 8 times 

8 6, makes 53, &c. Hence, to nuUUply a fraction^ 

"— - we may multiply the numeratOTy and divide the 

*^^ product by the denominator. 

Or, in proving divisTon, we may mnhipiy the whole num- 
ber in the quotient 07ily, and to the product add the rcmain i» > 
der ; and this, till the pupil shall be more particularly taught 
in fractions, will be more easy in practice. Thus, 56 X 8 =: 
448, and 448 -j- 5, the remainder, = 453, as before. 

31. There are 7 days in a week; how many weeks in 
365 days ? Ans, 52} weeks. 

32. When flour is worth 6 dollars a barrel, how many 
barrels may be bought for 25 dollars ? how many for 60 dol- 
lars ? for 487 dollars ? for 7631 dollars ? 

33. Divide 640 dollars among 4 men. 

640 -^ 4, or ^ja =: 160 dollars, Ans. 

34. 678 -2- 6, or ^ = how many f Ans. 1 13. 

35. 60g*Q == how many ? 

36. JL^TA =3 how many ? 

37. jaL4^ = how many? Ans. 384f. 

38. Z^A r=how many ? 

39. iAjoJLrrrhQW many? 

'- v40. 2JLi^>^LUL = how many ? 

IT 19. 41. Divide 4370 dollars equally among 21 men. 

When, as in this example, the divisor exceeds 12, it is 
cvidetft that the computation cannot be readily carried on in 
the mind, as in the foregoing examples. Wherefore, it is 
more convenient to write down the computation at length 
in the following manner : 
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OPERATION. 
Dtrtsor. DwidefuL Quotieni. 
21 ) 4^70 ( 208^. 
42 



170 
168 



2 Remainder. 



We may write the divisor 
and divideud as in sh jrt di* 
visiou, but, instead of writing 
the quotient wider the divi* 
deudy it will be found more 
convenient to set it to tlie 
tight hand. 

Taking the dividend by 
partSy we seek how often we 



can have 21 in 43 (hundreds ;) finding it to be 2 times, we 
set down 2 on the right hand of the di^ddeud for the high- 
est figure in the quotient. The 43 being hundreds^ it fal- 
low's, that the 2 must also he hundreds. This, however, 
we need not regard, for it is to hi; followed by tens and units j 
obtained from £e tens and units of the dividend, and will 
therefore, at the end of the o|>eration, be in the place of hun- 
dreds, as it should be. 

It is plain that 2 (hundred) times 21 dollars ought now 
to be taken out of the dividend ; therefore, we multiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
making 42, (hundred,) which, written under the 43 in the 
diyidend, we subtract, and to the remainder, 1, (hundred,) 
bring down the 7, (tens,) making 1 7 tens. 

We then seek how often the divisor is contained in 17, 
(tens ;) finding that it will not go, we write a cipher in the 
quotient, and bring down the next figure, making the whole 
170. We then seek how often 21 can be contained in 170, 
and, finding it to be 8 times, we write 8 in the quotient, and, 
multiplying the jdivisor by this number, we set the product, 
168, under the 170; then, subtracting, w% find the remain- 
der to be 2, which, written as a fraction on the right hand 
of the quotient, as already explained, gives 208^ dollars, 
for the answer* 

This manner of performing the operation is called Long 
Divisum, It consists in writing down the whole computation . 

From the above example, we derive the following 



s. 



I. Place the divisor on the left of the dividend, separate 
them by a line, and draw another line on the right of the 
dividend to separate it from the quotient. 

I). Take as many figures, on the left of the dividend, ay 
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contain the divisor once or more ; seek how many times they 
contain it, and place the answer on the right hand of the 
dividend for the lirst figure in the quotient 

HI. Multiply the divisor hy this quotient figure, and write 
the product under that part of the dividend taken. 

IV. Subtract the product from the figures above, and to the 
remainder bring down the next figure in the dividend, and 
divide the number it makes up, as before. So continue to 
do, till all the figures in the dividend shall have been brought 
down and divided. 

Note 1. Having brought down a figure to the remainder, 
if the number it makes up be l^s dian the divisor, write 
a cipher in the quotient, and bring down the next figure. 

Note 2. If the product ot the divisor, by any quotient 
figure, be greater than the part of the dividend taken, it is an 
evidence that the quotient figure is too largey and must be 
diminished. If the remainder at any time be greater than 
the divisor, or equal to it, the quotient figure is too rniaUy and 
must be increased. 

EXAMPLES FOR PRACTICE. 

1. How many hogsheads of molasses, at 27 dollars a hogs- 
head, may be bought for 6318 dollars ? 

Ans, 234 hogsheads. 
'2. If a man's income be 1248 dollars a year, how much 
is that per week, there being 52 weeks in a year ? 

Ans. 24 dollars per week. 
3. What will be the quotient of 153598, divided by 29 ? 

Arts. 5296j^|. 
4J Hov many times is 63 contained in 30131 ? 
Am, 4^8^ times ; that is, 478 times, and ^ of another 
time. 

6. What w^ill be the several quotients of 7652, divided by 
16, 23, 34, 86, and 92 ? 

6. If a farm, containing 256 acres, be worth 7168 dolLaxs^ 
what is that per acre ? 

7. What will be the quotient of 974932, divided by 365 ? 
- . Ans. 2671^. 

8. Divide 3228242 dollars equally among 563 men ; how 
many dollars must each man receive ? Ans, 5734 dollars. 

9. If 57624 be divided into 216, 586, and 976 equal parts, 
what will be the m^nitude of one of each of these equal 
psots? 
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Ans. Tbe magnitude of one of the last of these equal parts 
will be 59^. 

10. How many times does 1030603615 contain 3215 ? 

Am. 320561 times. 

11. The earth, in its annual revolution round the sun, is 
said to travel 596088000 miles ; what is that per hour, ther^ 
being 8766 hours in a year ? 

12. J^^f ffa^ = ho w many ? 

13. ^^^ = how many? 

14. sAi^^^ULL == how many ? 






CONTRACTIONS IN DIVISION. 
1. When the divisor is a composite number. 



IT ftO. 1* Bought 15 yards of cloth for 60 dollars; how 
much was that per yard ? 

15 yards are 3x5 yards. If there had heen hut 5 yards, 
the cost of one yard would be ^ = 12 dollars ; but, as there 
are 3 times 5 yards, the cost of one yard will evidently be 
'but one third part of 12 dollars ; that is, -^ = 4 dollars. Ans. 
•^ Hence, when the divisor is a composite number, we may, 
if we please, divide the dividend by one of the component 
parts, and the quotient^ arising from that division, by the 
other ; the last quotient will be the answer. 

2. If a man can travel 24 miles a day, how many days 
will it take him to travel 264-miles ? 

It will evidently take him as many days as 264 contains 24. 

OPERATION. 
24 = 6X4* 6)264 24)264(11 days, iln». 

i)44 ^^' 2^ 

11 days. 

3. Divide 676 by 48 = (8 X 6.) 

4. Divide 1260 by 63= (7 X 9.) 
6. Divide 2430 by 81. 

6; Divide 448 by 56. 

II. To dimde by 10, 100, 1000, &c 

IT ai. 1. A prize of 2478 dollars is owned by 10 men-^ 
what is each man's shaie ? 



24 
24 
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Etth xtwcS shttre will be equal to the number of tent eon- 
tftiiied in the whole suoii and, if one of the figures be cut off 
at the right hand, all the figures to the left may be consid- 
ered so many lent/ therefore^ each man's share will be 

247V\r dollars. 

It is evident, also, that if 2 figures had been cut off froia 
the right, all the remaining figures would have been so ma- 
ny hwutreds; if 3 figures^ so many thouaandsj &C4 Hence 
we derive this general Rule /or dividing by 10, 100, 1000, 
&.C. : Cut off from the right of the dividend so many figures 
as there are ciphers in the divisor) the figures to the Ufi 
of the point wiU express the quotient^ and those to the riglu^ 
the remamder. 

2. In one dollar are 100 cents ; how many dollars in 42400 
cents ? An». 424 dollars. 
424100 ^^^ *^^ divisor is 100; we therefore cut off 2 

' figures on the right hand, and all the figures to the 
/e^ (424) express the dollars. 

3. How many dollars in 34567 cents ? 

Ans. 345^ dollars 

4. How many dollars in 4567840 cents ? 

5. How many dollars in 345600 cents ? 

6. How many dollars in 42604 cents ? Am. 426i^9^ 

7. 1000 mills i&ake one dollar ; how many dollars in 4000 
mills? in 25000 mills ? 10 845000? 

8. H(Hv many dollars in 6487 mills? iif»« 6-^^ dollars. 

9. How many dollars in 42863 mills ? in 3684&G 

mills ? in 96842378 mills ? 

10. In one cent are 10 mills; how many cents in 40 

mills ? in 400 mills ? in 20 mills ? in 468 

mifls? in4784miU8? -^ in 34640 miUs? 

III. When there are ciphers on the right hand of the divisor. 

IT d2. 1. Divide 480 dollars among 40 men ? 

In this example, our divisor^ 
... OPERATIOW /4o^) ig ^ composite number, 

4|0}48|0 (10X4=40;) we may, there 

12 dolls, Ans. fore, divide by one component 

part, (10,) and that quotient by 
the other^ (4;) but to divide by 10, we have seen, is but to 
cut off the right band figure, leamg the figures to the lef^ 
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of the point ^or the quotii^tit, which we divide % 4, and the 
work is «loRe. It is evidr^itt, that, if our divisor had been 
400, we should have cut off 2 figures, and have divided in 
the same manner; if 4000, 3 figures, &c. Hence this gene- 
ral Rule : — When there are ciders at the fight htmd of the d^ 
visoTy cut them off, and also as many places in tlie dividend ; 
divide the remaining figures in the dividend by the remain- 
ing figures in the divisor; then annex the figures, cut off 
from the dividend, to the remainder. 

2. Divide 748346 by 8000. 

DitideruL 
JDuTWor, 8|000)748t346. 

Qtmtientj 93. — ^346 Remainder. Ah$. 03|f|S. 

3. Divide 46720367 by 4200000. 

IHvidend, 
42|00000)467|20367(11,S^;5^^ Quotient. 
42 

"4? 

42 

620367 Remainder. 

4. How many yards of cloth can be bought for 346500 
dollars, at 20 dollars per yard ? 

5. Divide 76428400 by dOOOOO. 

6. Divide 345066000 by 84000. 

7. Divide 4680000 by 20, 200, 2000, 20000, 800, 4000. 
50, 600, 70000, and 80. ' . ' ' » 



fltnn^ZJBSCSDBVT TO DZVXSZdW. 

1. What Is division ? 2. In what does the proce&eof di- 
vision consist ? 3. Division is the ^-cccrscof what? 4. What 
IS tlie number to be divided called, and to what does ft an- 
swer in mnhiplication ? 6. What is the number to iUvide 
by called, and to what does it ans^ver, &c. ? 6. What is the 
•e«i// OT answer called, &c. ? 7. What is the dan of divi- 
sion, and what does it show ? 8. What is the Uher way of 
cxp«e8ff!ng div -ion? 9* What is ^ori i&wncnL and how is 
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it performed? 10. How is division prwedl 11. Hdv- u 
mtiUipUcatum proved? 12. What are integers^ or wbole 
numbers ? 13. What are Jrctciionsy or broken numbers ? 
14. What is a mixed number ? 16. When tiiere is any thing 
left after division, what is it called, and how b it to be 
written ? 16. How are fractions written? 17. What is 
the upper number called? 18. the lower number? 

19. How do you multiply a fraction ? 20. To what do the 
numerator and the denominator of a fraction answer in di- 
vision? 21. What is /ori^ division ? 22. Rule? 23. When 
the divisor is a composite number, how may we proceed ? 
24. When the divisor is 10, 100, 1000, &.C., how may the 
operation be contracted ? 25. When there are ciphers at 
the right hand of the divisor, how may we proceed r 

EXERCISES. 

1. An army of 1500 men, having plundered a city, took 
2625000 dollars ; what was each man's share ? 

2. A certain number of men were concerned in the pay- 
ment of 18950 dollars, and each man paid 25 dollars ; what 
Wflis the number of men ? 

3. If 7412 eggs be packed in 34 baskets, how many in a 
Dasket? 

4. What number must I multiply by 135 that the pro* 
duct may be 505710 ? 

5. Light moves with such amazing rapidity, as to pass 
from the sun to the earth in about the space of 8 minutes. 
Admitting the distance, as usually computed, to be 95,000,000 
miles, at what rate per minute does it travel ? 

6. IS.the product of two numbers be 704, and the multi- 
plier be 11, what is the multiplicand ? Am. 64. 

7. If the product be 704, and the multiplicand 64, what 
is the multiplier ? Ans. 1 1. 

8. The divisor is 18, and the dividend 144; what is the 
quotient? 

9. The quotient of two numbers is 8, and the dividend 
144 ; what is tiie divisor ? 

10. A man wishes to travel 585 miles in 13 days ; how 
far must he travel each day? 

11. If a man travels 45 miles a day, in how many days 
will he travel 585 miles ? 
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7 12. A man sold 35 cows for 560 dollars; how much was 

i J] at for each cow ?. 

I 13. A man, sellin|r his cows for 16 dollars each, received 

; for all 560 doHars ; how many did he sell ? 

I 14. If 12 inches make a foot, how many feet are there in 

i 364S12 inches? 

15. If 364S12 inches are 30401 feet, how many inches 
I make one foot ? 

i^ 16. If you would divide 48750 dollars among 50 men, 

1 ^ how many dollars would you give to each one ? 

17. If you distribute 48750 dollars among a number of 
I men, in such a manner as to give to each one 975 dollars, 
I how many men receive a share ? 
^ 18. A,man has 17484 pounds of tea in 186 chests; how 

many pounds in each chest ? 

19. A man would put up 17484 pounds of tea into chests 
containing 94 pounds each ; how many chests must he have ? 

20. In a certain town there are 1740 inhabitants, and 12 
> persons in each house ; how many houses are there ?— in 

, each house are 2 families ; how many persons in each family? 

21. If 276# men can dig a certain canal in one day, how 
many days would it take 46 men to do the same ? How 
many men would it take to do the work in 15 days? 

in 5 days ?  in 20 days ? in 40 days ? 

in 120 days? 

22. If a carriage wheel turns round 32870 times in nm- 
ning from New York to Philadelphia, a distance of 95 miles, 

1 how many times does it turn in running 1 mile ? Ans. 346. 

23. Sixty seconds make one minute ; how many minutes 

in 3600 seconds ? in 86400 seconds ? in 604800 

seconds ? in 2419200 seconds ? 

24. Sixty minutes make one hour ; how many hours in 

1440 minutes? in IMM minutes? in 40320 

minutes ? in-525960 minutes ? 

25. Twenty-four hours make a day ; how many days in 
168 hours ? in 672 hours ? in 8766 hours ? 

26. How many times can I subtract forty-eight from four 
hundred and eighty ? 

27. How many times 3478 is equal to 47854 ? 

28. A bushel of grain is 32 quarts ; how many quarts must 
I dip out of a chest of grain to make one half (^) of a 

bushel ? for one fourth (J) of a bushel ? for one 

eighth (i) of a bushel ? Ans. to the lasty 4 quarts. 
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29. How many b ^ of 20? i of 48 ? | of 

247 ? ^, i of 346678 ? J of 204030648 ? 

ilftf. to the last J 102015324. 

30. How many walnuts are one third part (|) of 3 wal- 

^ut8? ^of 6 walnuts? iofl2? ^of30? 

4 of 45? i of 300? i of 478? | 

of 3456320 ? iiiit. to the iast^ 1 152 1 06f . 

31. Whati8fof4? iof20? |of320? ^ 

of 7843 ? An$. to the kutj 19S0|. 



MZSOSLZiAKSOirS QXHSSTZOirp, 

Involving the Principles of the preceding Rules. 

Note, Tke preceding rules, viz. Numeration, Addition, 
Subtraction, Multiplication, and Division, are called the Fitn- 
damental Rules of Arithmetic^ because they are the foun- 
dation of all other rules. 

1. A man bought a chaise, for 218 dollars, waA a horse for 
142 dollars ; what did they both cost ? 

2. If a horse and chaise cost 360 dollars, and the chaise 
cost 218 dollars, what is the cost of the horse ? If the horse 
cost 142 dollars, what is the cost of the chaise? 

3. If the sura of 2 numbers be 487, and the greater num- 
ber be 348, what is the less number ? If the less number 
be 139, what is the greater number? 

4. If the minuend be 7842, and the subtrahend 3481, 
what is the remainder? If the remainder be 4361,^ and die 
minuend be 7842, what is the subtrahend? 

IF 23. When the minuend and the subtrahend are given, 
how do you find the remaiuilMA 

When the minuend and remainder are given, how do you 
find the subtrahend ? 

When the subtrahend and the remainder are given, how 
do you find the minuend ? 

When you have the sttm of two numbers, and one of them 
given, how do you find the other ? 

When you have the greater of two numbers, and their 
difference given, how do you find the less number ? 

When you have the less ot two numbers, and their differ^ 
ence given, how do you find the greater number ? 
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5. The simn. of two numbers is 48, and om of the numbers 
is 19; what is the other? 

6. The ffreaier of two numbers is 29, and their difference 
10 ; whdit is the less number? 

7. The less of two numbers is 19, and their difference is 
10 ; what is the greater ? 

8. A man bought 5 pieces of cloth, at 44 dollars a piece ; 
974 pairs of shoes, at 3 dollars a pair ; 600 pieces of calico, 
at 6 dollars a piece ; what is the amount ? 

9. A man sold six cows, worth fifteen dollars each, and a 
yoke of oxen, for 67 dollars ; in pay, he received a chaise, 
worth 124 dollars, and the rest in money; how much money 
did he receive ? 

10. What will be the cost of 15 pounds of butter, at 13 
cents per pound ? 

11. How many bushels of wheat can you buy for 487 
dollars, at 2 dollars per bushel ? 

H d4. When the price of me pound, one bushel, &c. of 
my commodity is gi^en, how do you find the cost of any 
number of pounds, or bushels, &c. of that commodity ? If 
the price of the 1 pound, &c. be in cents, in what will the 
whole cost be? If in dollars, what? —— if in shillings ? 
if in pence ? &c. 

When the cost of any given number of pounds, or bushels, 
&c. is given, how do you find the price of one pound or 
bushel, &c. In what kind of money ^vill the answer be ? 

When the cost of a number of pounds, &c. is given, and 
also the price of one pound, &c., how do you find the num- 
ber of pounds, &,c« 

12. When rye is 84 cents per bushel, what will be the cost 
of 948 bushels ? how many dollars will it be ? 

13. If 648 pounds of tea. cost 284 dollars, (that is, 28400 
cents,) what is the price of one pound ? 

When the factors are given, how do you find the product? 

When the product and one factor are given, how do you 
find the other factor ? 

When the divisor and quotient are given, how do yon 
find the dividend ? 

Wlien the dividend and quotient are given, how do yoa 
find the divisor ? 

14. What is the product of 754 and 25 ? 
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15. What number, multiplied by 25, will produce 18850/ 

16. What number, multiplied by 754, will produce 18850? 

17. If a man save six cents a day, how many cents would 
he save in a year, (365 days,) ? — -— how many iii 45 
years ? how many dollars would it be ? how many cowi 
could he buy with the money, at 12 dollars each? 

Ana, to tht UuUj 82 cows, and 1 dollar 50 cento remainder. 

18. A boy bought a number of apples; he gave away ten 
of them to his companions, and afterwards bought thirty-four 
more, and divided one half of what he then had anrtong four 
companions, who received 8 apples each ; how many npples 
did the boy first buy ? 

Let the pupil take the last number of apples, S, and re* 
verse the process. Am. 40 apples. 

19. There is a certain number, to which, if 4 be added, 
and 7 be subtracted, and the diflerence be multiplied by 8, 
and the pro<luct divided by 3, the quoHentwill be 64 ; what 
is that number ? Ans. 27 

20. A chess board has 8 rows of 8 squares each ; how 
many squares on the board ? 

IF M» "21. There is a spot of ground 5 rods long, and 3 
rods wide ; how many square rods does it contain ? 

Able. A square rod is a 
square (like one of tliose in 
the annexed figure) meas- 
uring a rod on each side. 
By an inspection of the 
figure, it will be seen, that 
there are as many squares 
in a row as rods on one side, 
and that the number of rows 

is equal to the number of rods on the other side ; therefore,. 

5 X 3=15, the number of squares. 

Am, IS square rods. 

A figure like A, B, C, D, having its opposite udes equa. 
and parallel, is caUed 9l paraUelogram or oolong. 

22. There is an oblong field, 40 rods long, and 24 rods 
wide ; how many square rods does it coiitain ? 

23. How many square inches in a board 12 inches long, 
and 12 inches broad? Am* 144. 
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24. How many square feet in a board 14 feet long and 2 
feet wide ? ' ^ 

25. A eertdA township is six miles square ; how many 
square miles does it contain ? Ans. 36. 

26. A man bought a farm for 22464 dollars ; he sold one half 
of it for 12480 dollars, at die rate of 20 dollars per acre; how 
many aores did he buy? and. what did it cost him per acre ? 

27. A boy bought a sled for 86 cents, and sold it again for 
S quarts of walnuts ; he sold one half of the nuts at 12 cents 
a quart, and gave the rest for a penknife, which he sold foi 
34 cents ; how many cents did he lose by his bargains ? 

28. In a certain school-house, there are 5 rows of desks , 
in each row are six seats, and each seat will accommodate 
2 pupils y there are also 2 rows, of 3 seals each, of the 
same size as the others, and one long seat where 8 pupils 
may sit; how many scholars will this house accommo- 
date? Am. 80. 

29. How many square feet of boards will it take for tlie 
floor of a room 16 feet long, and 15 feet wide, if we allow 
12 square feet for waste ? 

30. There is a room 6 yards long and 5 yards wide ; how 
many yards of carpeting, a yard wide, will be sufficient to cover 
che doors, if the hearth and tireplace occupy 3 square yards ? 

31. A board, 14 feet long, contains 28 square feet ; what 
IS its breadth r 

'-^2. How manv pounds of pork, worth 6 cents a pound, 
can bti bou^a; l^ ' 44 cents ? 

33. How many pounds of butter, at 15 cents per pound, 
must be paid for 25 pounds of tea, at 42 cents per pound ? 

34. 4 + 5 + 6 + 1 + 8 = how many ? 

35. 4 + 3+10 — 2-— 4+6 — 7 = howrtany? 

~ 36. A man divides 30 bushels of potatoes among 3 poor 
men ; how many bushels does each man receive ? What is 
i of thirty ? How many are f {two thirds) of 30 ? 

37. How many are one third (^) of 3? — — of 6? 
of 9? of 282? of 46674312? 

38. How many are two thirds (f ) of 3 ? — — of 6 ? 
of 9? of 282? of 46674312? 



39. How many are J of 40 > | of 40 ? J of 

60? fofeO? iofSO? ^J0fl24? of 

246876? } of 246876? 

40. How many is I Qf 80? |of80? f of 100? 

41. An inch is one twelfth part (-jV) o^ & ^OQt*, how many 
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feet in 12 inches ? in 24 inches ? — in 36 inches ^ 

in 12243648 inches ? 

42. If 4 pounds of tea cost 128 cents, t^hat does 1 pound 

cost ? 2 pounds ? 3 pounds ? 6 pounds ? 

100 pounds ? 

43. When oranges arc worth 4 cents apiece, how many 
can be bought for four pistareens, (or 20 cent pieces?) 

44. The earth, in moving round the sun, travels at the 
rate of 68000 miles an hour ; how many miles does it travel 
in one day, (24 hours ?) how many' miles in one year, (365 
days ?) and how many days would it take a man to travel 
this last distance, at the rate of 40 miles a day ? how many 
years ? Ans» to the lastj 40f* ♦O vears. 

45. How much can a man earn in 20 weeks, at 80 cents 
per day, Sundays excepted ? 

46. A man married at the age of 23 ; he lived with his 
wife 14 years; she then died, leaving him a daughter, 12 
years of age ; 8 years after, the daughter was married to a 
man 5 years older than herself, who was 40 years of age 
when the father died ; how old was the father at his death ? 

Am. 60 years. 

47. There is a field 20 rods longj and 8 rods wide ; how 
many square rods does it contain ? Ans. 160 rods* 

48. What is the width of a field, which is 20 rods long, 
and contains 160 square rods ? 

49. What is the length of a field, 8 rods wide, and con- 
laining 160 square rods ? 

60. What is the width of a piece of laud, 26 rods long, 
and containing 400 square rods ? 



COMPOUlffD ZWBKBBRS. 

IT d6. A number expressing things of the same kiad^ is 
called a ^mple number ; thus, 100 men, 56 years, 75 cents, 
are each of them simple numbers ; but when a number ex- 
presses things of different kinds, it is called a compound mm' 
her ; thus, 43 dollars 25 cents and 3 mills, is a compound 
number; so 4 yeats 6 months and 3 days, 46 pounds 7 
shillings and 6 pence, are compound numbers. 

Note, Different kinds, or names, are usually called dxj 
Urent denomiaatUms. 
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FEDERAL MONEY. 

Federal money is tl»«» coin of the United States. The 
kinds, or denominatiou^^ are eagles, dollars, dimes, cents, 
and mills. 

10 mills - - - are equal to - 1 cent. 

10 cents, (=100 mills,) - - * = 1 dime. 

10 dimes, ( = 100 cenU == 1000 mills,) . =1 dollar. 

10 dollars, (=100 dimes = 1000 cents « 10000 mills) = 1 eagle.* 

Sign. This character, $ , placed before a number^ shows 
it to express federal money. 

As 10 mills make a cent, 10 cents a dime, 10 dimes a 
dollar, &c. it is plain, that the relative value of mills, cents, 
dimes, dollars and eagles corresponds to the orders of units, 
tens, hundreds, &c. in simple numbers. Hence, they may 
be read either in the lowest denomination, or partly in a 
higher^ and partly in the lowest denomination. Thus : 

III 11 

34 652 may be read, 3465^ mills ; or 3465 cents and 2 mills ; 

or, reckoning the eagles tens of dollars, and the dimes teni» 
of cents, whi ^h is the usual practice, the whole may be 
read, 34 dollers 65 cents and 2 mills. 

For ease in calculating, a point (') called a separatrix^lf 
is placed between the dollars and cents, showing that all the 
figures at tl.e left hand express dollars, w^hile the ttoo first 
figures at txe right hand express cents, and the ihird^ mills. 
Thus, the above example is written $ 34'652 ; that is, 34 
dollars 65 cents 2 mills, as above. As 100 cents make a 
dollar, tb tt cents may be any number from 1 to 99, often re- 
quiring two figures to express them ; for this reason, two 
places are appropriated to cents, at die right hand of the 
point, and if the number of cents be less than ten, requiring 
but ofie figure to express them, the ten^s place must be filled 
with a cipher. Thus, 2 dollars and 6 cents are written 2*06. 
10 cents make a mill, and consequently the mills never ex- 
ceed 9, and are always expressed by a single figure. Only 



The eagle is a ^old coin, the dollar and dime araHtfttgopins, t 
ler coin. The mill is only iniajB:ijianj, ihere beitl^^Jp^^n o|ali| 



ihe cent is a 
copper coin, ine mm is ouiy imajB:vianjj mere neiii^i(^s>in u^u^|||uomina- 
tioii. There are half eagles, half dollars, half diines, and half oQ^^Hr coins. 

t The character used for the separatrixj ia the " Scholars' ^H")C*><^;'' ^^8 
tne comma ; the comma inverted a nere adopted, to distinguisl^Pn>m the com 
fiia used la punctuadoa. 
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one place, therefore, is appropriated to mills, that is, the 
place immediately following cents, or the third place from 
the point When there are no cents to be written, it is evi- 
dent that we must write tioo ciphers to fill up the places of 
cents. Thus, 2 dollars and 7 mills are written 2'007. Six 
cents are written *06, and seven mills are written *007. 

Note. Sometimes 5 mills = J a cent is expressed frac- 
tionally: thus, 425 (twelve cents and five mills) is ex- 
pressed 12|, (iwelve and a half cents.) 

17 dollars and 8 mills are written, 17^008 
4 dollars and 5 cents, ----- 4K)5 

75 cents, - - <75 

24 dollars, 24* 

9 cents, *09 

4 mills, *004 

6 dollars 1 cent and 3 mills, - - - 6*013 

Write down 470 dollars 2 cents ; 342 dollars 40 cents 
and 2 mills ; 100 dollars, 1 cent and 4 mills ; 1 mill ; 3 
mills; 3 mills; 4 mills; ^ cent, or 5 mills ; 1 cent and 1 mill ; 
2 cents and 3 mills ; six cents and one mill ; sixty cents and 
one mill ; four dollars and one cent ; three cents ; five cents , 
nine cents. 






REDUCTION OF FEDERAL MONEY. 

IT 27- How many mills in one cent ? in 2 cents ? 

in 3 cents ? in 4 cents ? in 6 cents ? in 9 

cents ? in 10 cents ? in 30 cents ? in 78 

cents ? in 100 cents, (= 1 dollar) ? in 2 dollars ? 



in 3 dollars? 
in 663 cents ? 



in 4 dollars ? in 484 cents ? 

in 1 cent and 2 mills ? in 4 



cents and 5 mills ? 

How many cents in 2 dollars ? 
8 dollars ? in 3 dollars and 15 cents ? 



in 4 dollars ? 



m 



in 5 dol- 



lars and 20 cents ? in 4 dollars and 6 cents ? 

How many dollars in 400 cents ? in 600 cents ? 



in 380 cents? in 40765 cents? How many 

cents in 1000 mill%i How many dollars in 1000 mills? 
'- — ^ i!i J^OOp r^BEf* in 8000 mills ? in 4378 



;->_- 



mills ? ^t^ in 846732 mills ? 

,^i- This chanpkig one kind of moneys fyc, into "another Idnd^ tntk- 
^' out altering th$, valuej is called REDUCTioit 

t^P^ '" - * 
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there are 10 mills in one cent, it is plain that cents are 

changed or reduced to mills hy multiplying them hy 10, that 

j is, by merely annexing a cipher, (IT 12.) 100 cents make a 

( dollar ; therefore dollars are changed to cents by annexing 2 

ciphers, and to mills by annexing 3 ciphers. Thus, 16 dollars 

r= 1600 cents = 16000 mills^ Again, to change mills back 

to, dollars, we - have only to cut off the three right hand 

* figures^ (IT 21 ;) and to change cents to dollars, cut off the 

two right handjiguresj when sdl the figures to the left mil be 

dollars, and the figures to the right^ cents and mills. 

Reduce 34 dollars to cents. Ans. 3400 cents. 

Reduce 240 dollars and 14 cents to cents. 

Ans. 24014 cents. 
Reduce $ •748*143 to mills. Ans. 748143 mills. 

Reduce 748143 mills to dollars. Ans. $ 748443. 

Reduce 3467489 mills to dollars. Ans. 3467*489. 

Reduce 48742 cents to dollars. Ans. $ 487*42. 

Reduce 1234678 mills to dollars. 
Reduce 3469876 cents to dollars. 
Reduce $ 4867*467 to mills. 

Reduce 984 mills to dollars. Ans. $ *984 

Reduce 7 mills to dollars. Ans. $ *007 

Reduce $ *014 to mills. 
Reduce 17846 cents to dollars. 
Reduce 984321 cents to mills. 

Reduce 9617J^ cents to dollars. Ans. $96*17^. 

Reduce 2064J- cents, 503 cents, 106 cents, 921^ cents, 
600 cents, 726J cents, to dollars. 

Reduce 86753 mills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDERAL 

MONEY. 

tr 2Bm Froni what has been said, it is plain, that we may 
readily reduce any sums in federal money to the same de- 
nomination, as to cents, or mills, and add or subtract them 
as simple numbers. Or, what is the same tiling, we may 
^et down the swnSj taking care to write dollars wtder doUars^ 
cents under cents j and inills under mills j in such order ^ thai the 
separating points of the several numbers shall fall direttly under 
each othery and add them up as simple monbersy placing tJjie 
tqMwatrix in the amnmt dkecUy under the other pimts. 
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What is the amomt of 4^487^43, $ia2H)07, $4HM^ 



and $264' 102? 



OPERATION. 

487643 mills. 

132007 mills. 

4040 mills. 

264102 mills. 



or. 



Ans. $887'79:iS. 

OPKRATION. 
$487^43 
$ 132*007 
$ 4HH 
$264'102 



Amaunty 887792 mills, = $ 887<792. $^887'792 AmmmL 

EXAMPLBS FOR PRACTICE. 

1. Bought 1 harrel of flour for 6 dollars 75 ceDt% 10 
pounds of coflee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12^ cents, and 2 oranges 
for 6 cents; what was the whole amount? Am. $ 10' 155 

2. A man is indebted to A, $ 237*62 ; to B, $ 350 ; to C, 
$86<12j^; toD, $9*62^; and to £, $0'834; what is the 
amount of his debts ? Ana. $ 684*204. 

3. A man has tliree notes specifying the following sumsj 
viz. three hundred dollars, fifty dollars sixty cents, and 
nine dollars eight cents ; what is the amount of the three 
notes? Ana. $359'68. 

4. What is the amount of $56^18, $7*37j^, $280, 
$ 0*287, $ 17, and $ 90<413 ? 

5. Bought a pair of oxen for $76*50, a horse for $85, 
and a cow for $ 17*25; what was the whole amount? 

6. Bought a gallon of molasses for 28 cents, a quarter of 
tea for 37J cents, a pound of salt petre for 24 cents, 2 yards 
of broadcloth for 11 dollars, 7 yards of flannel for 1 dollar 
62J. cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents ; how much for the whole ? 
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7. A man gave 4 dollars 75 cents for a pair of boots, mid 
2 dollars 12^ cents for a pair of shoes ; how much did the 
boots cost him more than the shoes ? 

OPERATION. 
4750 mills. 
2125 mills. 



or. 



OPERATION, 

$4*75 

$2*125 



2626 milb = $2^25 Am. $2^25 Am. 
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OPERATION. ^^ ^^ product ot 

123, (Ae number ofpoundi. any two numben 

16 cenU. the price per pound. ^'ill ^e the same, 

whichever of them 

738 be made the multi- 

123 plier, therefore the 

^ ' larger number, is 

made the multiplicand, and the price the multiplier. 

123 times 16 cents is 1968 cents, which, reduced to dollars^ 
is $19^68. 

RULE. 

From the foregoing examples it appears, that the multi- 
plication of federal money does not differ from the multipli- 
cation of simple numbers. The product tmll be the annoer m 
the lowest denomination contained in the gloen man^ which may 
then be reduced to dollars. 

EXAMPLES FOR PRACTICE. 

3. What will 250 bushels of rye come to, at $ 0^88^ per 
bushel? Ans. $221^25. 

4. What is the value of 87 barrels of flour, at. $6^37^ a 
barrel ? 

5« What will be the cost of a hogshead of molasses, con- 
taining 63 gallons, at 28j cents a gallon ? Ans., $ 17^955. 

6. If a man spend 12 j cents a day, what will that amount 
lO in a year of 365 days? what will it amount to in 5 

ears ? Am. It will amount to $ 22842^ in 5 years. 

7. If it cost $ 36^75 to clothe a soldier 1 year, how much 
ill it cost to clothe an army of 17800 men ? . 

Ans. $654150. 

8. Multiply $ 367 by 46. 

9. Multiply $ 0*273 by 8600. 

10. What will be the cost of 4848 yards of calico, at 25 
ts, or one quarter of a dollar, per yard? Ans. $ 1212« 

^ote. As 25 cents is just j- of a dollar, the operation in 

above example may be contracted, or made shorter ; for, 

e dollar per yard, the cost would be as many doUan as 

' are yards, that is, $ 4848 ; and at one quarter (^) of a 

- per yard, it is plain, the cost would be one quarter (J) 

ny dollars as there are yards^ that is, ^u^=i $2424. 
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When one quantity is contained in another exactly 2, 3, 4, 
5, &c. times, it is called an aliquoi or even part of that quanti- 
ty ; thus, 25 cents is an aliquot part of a dollar y because 4 times 
25 cents is just equal to 1 dollar ; and 6 pence is an aliquot 
part of a shilling, because 2 times six pence just make 1 
shilling. The following table exhibits some of the aliquot 
parts of a cZo^r; 

TABLE. From the illustration of the last 

ct«. example, it appears, that, when the 

^0 = i ^^ dollar, price per yard, pomidj &c. is one of 
33^ = i o/ a dollar, these aliquot parts of a dollar, the 
25 z=i ^ of a dollar, cost may be found, by dividing the 
20 = 4 of a dollar, given number of yardsy pounds^ &c. 
124 = i of a dollar. V that number which it takes of 

Jt Y /. dollar price to make 1 dollar. If the 

t ^%^ J „ ' price be 50 cents, we divide by 2 ; 
5 = 2^ 0/ adoUar. j^ gS cts. by 4 ; if 12^ cts. by 8, &c. 
This manner of calculating the cost of articles, by taking 
aliquot parts, is usually called Practice, 

11. What is the value of 14756 yards of cotton cloth, at 
12^ cents, or ^ of a dollar, per yard ? 

By practice. By muUiplicaiion. 
8)14756 14756 
<125 



Ana. $1844^50 



73780 
29512 
14756 



$ 1844^500 An8. as before. 

12. What is the cost of 18745 pounds of tea, at $ ^50, = ^ 
dollar, per pound ? Ans, $ 9372'50 

13. What is the value of 9366 bushels of potatoes, at 33^ 
cents, or ^ of a dollar, per bushel ? iis{^ = $ 3122 Ans, 

14. What is the value of 48240 pounds of cheese, at 
$ *06j[^, = ^ of a dollar, per pound ? Ans. $ 3015. 

15. What cost 4870 oranges, at 5 cents, = ^ of a dollar, 
apiece? Ans. $243^50 

16. What is the value of 151020 bushels of apples, at 20 
cents, = ^ of a dollar, per bushel ? Ans. $ 30204. 

17. What will 264 pounds of butter cost, at 12^ cents 
per pound ? Ans. $ 33« 

18. What cost 3740 yards of doth, at $ 1*25 per yard ? 
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4) $ 3740 == cost at $ 1^ per ysrd. 
935 = cost ui $ ^25 per yard. 

Am. $ 4675 = cost at $ V25 per yard. 

19. What is the cost of 8460 hats, at $ 142} apiece ? 

— at $ 1^0 apiece ? et $ 3*20 apiece ? a 

$ 4H)6^ apiece ? 

Ans. $9517*50. $12690. $27072. $34368^75. 

IT ao. To find the valm of articles sold by the 100, or lOOO. 

1. What is the value of 865 feet of timber, at $6 per 
hundred ? 

Were the piice $5 

^ value would be 865 x 

Z $ 5 = $ 4325 ; but the 

$ 4325 = value ai $S per foot, price is $ 5 for 100 feet ; 

consequently, $ 4325 is 
100 times the true value of the timber ; and therefore, if we 
divide this number ( $ 4325) by 100, we shall obtain the 
true value ; but to divide by 100 is but to cut off the two 
right hand figures, or, in federal money, to remove the separa" 
trix two figures to the left. Ans. $ 43*25. 

It is evident, that, were the price so much per thousand. 
the same remarks would apply, with the exception of cutting 
off three figures instead of two. Hence we derive the 
general Rule (ot finding the value of articles sold by the 100 
or 1000 : — Multiply the number by the price, and, if it be 
reckoned by the 100, cut off the two right hand figures, and 
the product will be the answer, in the same kind or denomi- 
nation as the price. If the article be reckoned by the 1000, 
cut off the three right hand figures. 

EXAMPI'ES FOR PRACTICB. 

2. What is the value of 4250 feet of boards, "at $ 14 per 
1000 ? Ans. 59 dollars and 50 cents. 

OPERATION. 
4250 

$14 In this example, because the price !§ at 

— -rrrr so much per 1000 feet, we divide by 1000 

la'O ^^ ^"* ^^ ^^*^® figures. 

69*500 



7 30,31 

3. Wb 
hundred 

4. Wt 
fi. Wli 

1000? 

e. wi 

7. Wb 
1000? 

8. Wb 

9. Wh 



3)j 
jittswer, '. 



t3 toce 

OPERA' 

4)3'0 

Am. ~^ 
8. Boil 

costs gal 

OPEKAT 

I8)42'76l 

86 
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DiyiSIOK or rCDXBAL MONBT. 



Tdl. 



EI* 



>. dF-: 






4. Divide $ 59<387 by 8. 

OrERATlON. 
8)59'387 

Quotient^ 7'423f , that is, 7 dollars, 42 cents, 3 mills, and | 
of another milL The f is the remainder, after the last di* 
vision, written over the divisor, and expresses such fractional 
part of another mill. For all purposes of business, it will be 
sufficiently exact to cany the quotient only to mills, as the 
parts of a mill are of so little value as to he disregarded. 
Sometimes the sign of addition (-|-) is anni»iEed, to show that 
there is a remainder, thus, $ 7'423 -)-• 

From the foregoing examples, it appears, that division of 
federal money does not differ from division of simple num- 
bers. The qyolient will be the answer in the lowest denomina^ 
lion in the given turn, which may then be reduced to dollars. 

Note, If the sum to be divided contain only dollars, or 
dollars and cents, it may be reduced to mills, by annexing 
ciphers before dividing ; or, we may first divide, annexing 
ciphers to the remainder, if there shall be any, till it shall 
be reduced to mills, and the result will be the same. 

EXAMPLES FOR PRACTICE. 

6. If I pay $ 468*75 for 760 pounds of wool, what is the 
- value of 1 pound ? Ans. $ 0*625 ; or thus, $ 0*62 j-. 

6. If a piece of cloth, measuring 125 yards, cost $ 181*25, 
ivhat is that a yard ? Ans. $ 1*45. 

7. If 536 quintals of fish cost $ 1913*52, how much is that 
a quintal ? Ans. $ 3*57. 

8. Bought a farm, containing 84 acres, for $3213 ; what 
-did it cost me per acre ? Ans. $ 38*25. 

9. At $ 954 for 3816 yards of fiannel, what is that a > aid ? 

Ans. $0*25. 

10. Bought 72 pounds of raisins for $ 8 ; what was that 
pound ? tV = how much ? 

Ans. $0*111^; or, $0*111+. 
.11. Divide $ 12 into 200 equal ^arts ; how much is one 
of the parts ? ^ = how much ? Ans. $ 0*006. 

12. Divide 4 30 bv 750. y^V = how much ? 
'- 13. Divide $ 60 by 1200. ^f |}^ = how much ? 
fjil4. Divide $215 into 86 equal parts; how much will 
te or the parts be ? ^^ = how much ? 
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IS. Divide $176 equally unong S60 men 
will etch mBa receive ? ^^ z= how mach ? 



SUPPLEMENT TO FEDERAL MO 
QtTESTIONS. 

I. What is nnderatood by mnple numben 

by compound numbers? 3. by differe 

lictu? 4. What is federal money? 6. Whai 
nominations nied in federal money ? 6. Hoi 
distinguished from cents? 7. Why are two pli 
for cents, while only one place is asaigned fa 
To what does the relative value of milb, cent) 
correspond?. 9. How are mills reduced to < 

to cents? 11. Why? 12. How are dol 

to cents ? 13. to mills ? 14. Why ? 

the addition of federal money peiformed? 
BubtnictioD? 17. . multiplication? 18. 

eion? 19. Of what name is Uie prodaieX in hi 
and the ouofienl in division ? 20. In case do 
g^ven to be divided, what is to be done ? 21. 
number or qnantity said to be an oti^Kot part 
22. What are some of the aliquot parts of a 
When the price is an iJaqaot part of a dollar, 1 
cost be found ? 24. What is this muiner 
tailed ? 25. How do you find the cost of arti 
(be 100 or 1000? 

EXEiRCISES. 

1. Bought 23 firkins of butter, each contunin 
for IS^ cents a pound; what would that be 
how much for the whole ? Aia. $169'39f( 

2. A man killed a beef, which he sold as foil 
hind quarters, weighing 129 pounds each, fo 
pound ; the fore quarters, one weighing 123 poi 
other 125 pounds, for 4J.cents a pound ; the b 
low, weighing 163 pounds, for 7 cents a pou 
did the whole amount ? A 
. 3. A farmer bought 35 pounds of clover see< 
a pound, 3 pecks of herds grasit seed for $2*2J 
flour for $6'50, 13 pounds of sugar at I2J «e 
for which he paid 3 cheeses, each weiirl"'ng i 
R4 cent* a pound, nnd 5 barrt'ls, of cidtx. at % 
Tiie balance between thearticltiBbuughtand *i 
'■ it for, or Ojfmiat the fanner i 
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4. A man dies, leaving an estate of $ 71600 ; there are 
demands against the estate, amounting to $ 39876^74 ; the 
residue is to be divided between 7 sons; what will each 
one receive ? 

5. How much coffee, at 25 cents a pound, may be had for 
100 bushels of rye, at 87 cents a bushel ? Ans. 348 pounds. 

6. At 12j> cents a pound, what must be paid for 3 boxes 
of sugar, each containing 126 pounds ? 

7. If 650 men receive $86^75 each, what will they aU 
receive ? 

8. A merchant sold 275 pounds of iron, at 64- cents a 
pound, and took his pay in oats, at $ 0^50 a bushel ; hovir 
many bushels did he receive ? 

9. How many yards of cloth, at $ 4^66 a yard, must be 
given for 18 barrels of flour, at $ 9*32 a barrel ? 

10. What is the price of three pieces of cloth, the first 
containing 16 yards, at $ 3^75 a yard ; the second, 21 yards, 
at $ 4^50 a yard ; and the third, 35 yards, at $ 542^ « yard ? 

IF 32. It b usual, when goods are sold, for the seller to 
deliver to the buyer, with She goods, a bill of the articles 
and their prices, with the amount cast up. Such bills are 
sometimes called bills of parcels, 

Boston, January 6, 1827. 

Mr. dbel Atlas 

Bought ofBenj. Burdett 

f 2^ yards figured Satin, at $ 2^50 a yard, $31^25 

8 sprigged Tabby, ... 1*25 10*00 



Received payment. 



Benj. Burdett. 



$41*25 



1 

- 6 



f^'Vr 



Salem, June 4, 181^. 

Mr. James PaytoeU 

Bovghi of Simeon Thrifty 

hogsheads new Rum, 118 gal. each, at $0*31 a gal. 

pipes French Brandy, 126 and 132 gal. «- 1*12 J 

hogshead brown Sugar, 9J cwt. .. " 

casks of Rice, 2 cwt. 1 qr. 17 lb, each, .. 
bags Coffee, 75 lb. each, 
chest hyson Tea, 86 lb. 



10*34 
'05 
*23 
«92 



cwt. 
lb. 



.. •*.. 



.. .... 






Receivea payment, $706*52^ 

For Simeon Thrifty, 

J ^ pETsa Faithful. 



Mr. Peter i 

6682 feet Boar 

2000 

800 Thic] 

1500 ..... Lathi 

650 Plan) 

879 Timl 

236 

Re 

Nott. M. s 
Mid C. for the 



Ira* Wei 

is reckoned in 
reckoned in p 
denominations 
weeks, days, h' 
lions of time, 
inches, called ( 
The relative 
Ubiefl, whiebtj 



Nott. Fartl 
penny ; thus, 1 
Euthmgs, ^ d. 
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REDUCTION. 



irs3. 



How many farthings in 1 

penny? in 2 pence? 

— in 3 pence ? in 6 



in 8 pence? 



pence? 

in 9 pence ? — in 12 pence ? 

-; — in 1 shilling? in2 

shillings? 

How many pence in 2 shil- 
lings ? in 3 s. ? in 

4 s.?  in 6 s. ? in 

8s. ? in 10s. ? in 2 



shillings and 2 pence ? 

in 2 s* 3 d. ? in 2 s. 4 d. ? 

in 2 s. 6 d. ? in 3 s. 6 d. ? 

— — in 4 s. 3 d. ? 

How many shillings in 1 

pound? ia2£.? 

in3ig.? in4iB.? 

in4i&.6s.? — 
in 2£. 10s.? 



inCiS.Ss.? 
- in 



2£. 15 s.? 



How many pence in 4 far- 
things ? in 8 farthings ? 

in 12 farthings ? in 



24 farthings ? in 32 far- 
things ? in 36 farthings ? 



in 48 qrs. ? How many 

shillings in 48 qrs. ? in 

96 qrs.? 

How many shillings in 24 



pence ? 
in 48 d. ? 
in 96 d. ? • 
in 26 d. ? 
in 28 d. ? 
in 42 d. ? 



in 36 d. ? 
■.in72d.?- 
inl20d.?- 
.in27d.?- 
r in 30 d. ? - 
- in 51 d. ? 



How many pounds in 20 shil- 
lings ? in 40 s. ? in 

60 8. ? in 80 s. ? in 

86 s. ? in 128 s. ? in 

70s.? in 55s.? 



It has already heen remarked, that the changing of one 
kind, or denomination, into another kind, or denomination, 
without altering their value, is called Redaction. (IF 27.) 
Thus, when we change shillings into pounds, or pounds into 
shillings, we are said to reduce them. From the foregoing 
examples, it is evident, that, when we reduce a denomina- 
tion of greater value into a denomination of less value, the 
reduction is performed hy multiplicatum ; and it is then call- 
ed Reduction Descending. But when we reduce a denomina- 
tion of less value into one of greater value, the reduction is 
performed hy dMswn ; it is then called Reduction Ascending, 
Thus, to reduce pounds to shillings, it is plain, we must 
mtdtiply hy 20. And again, to reduce^ shillings to pounds, 
we must dimde hy 20. It follows, therefore, that reductiom 
descending and ascending reciprocaUy prove each other. 
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REDUCTION. 



Tl 



1. In lt£. 13 s. 6f d. how 
many farthings ? 

OPERATION. 

17 13 6 3 

209. 



353». in ITiS. 13 «. 
12 d. 



4242 d. 

4q. 



16971 qrs. the Ans. 

In the ahove example, be- 
cause 20 shillings make 1 
potind, therefore we multiply 
17iS. by 20, increasing the 
product by the addition of the 
given shillings, (13,) which, 
it is evident, must always be 
done in like cases ; then, be- 
cause 12 pence make 1 shil- 
ling, we multiply the shillings 
(353) by 12, adding in the 
given pence, (6.) Lastly, 
because 4 farthings make 1 
penny, we multiply the pence 
(4242) by 4, adding in the 
given farthings, (3.) We 
then find, that in VI £. 13 s. 
6f d., are contained 16971 
farthings. 

IT 34. The process in the 
fully examined, will be found 

To reduce High denominor 
tions to lowefj — ^Multiply the 
highest denomination by that 
number which it takes of the 
next less to make f of this 
higher, (increasingp^tlie pro- 
duct by the number given, 
if anyi of that less denomina- 



2. In 16971 farthingfli how 
many pounds ? 

OPERATION. 
Faitbings in a penny, 4) 16971 3 frt . 

Pence in a shining, 12)4242 6tf. 

Sliininpinapound, 2|0)35|3 13 «• 

i7^. 

Am. 17 jg. 13^. 6idL 

Farthings will be reduced 
to pence, if we divide them 
by 4, because every 4 far- 
things make 1 penny. There- 
fore, 16971 farthings divided 
by 4, the quotient is 4242 
pence, and a remainder of 3, 
which is farthings, of the 
same name as the dividend. 
We then divide the pence 
(4242) by 12, reducing them 
to shilliiSgs ; and the shillings 
(353) by 20^.reduci|ig them 
to pounds. The last quotient, 
17iS., with the several re- 
mainders, 13 s. 6 d. 3 qrs. con- 
stitute the answer. 

Note. In dividing 353 s. by 
20, we cut off the cipher, &c., 
as taught IT 22. 

foregoing examples, if care- 
to be as follows, viz. 

To reduce low detuminations 
to higher^ — ^Divide the lowest 
denomination given by that 
number which it takes of the 
same to make 1 of the next 
higher. Proceed in the same 
manner with each succeeding 
denomination, unt?l you have 
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BKDUCTI<nr. 



If 34 



tfon.) Proceed in the same 
manner with each succeeding 
denomination^ until you have 
brought it to the denomination 
required. 



brought it to &e desotttin^tion 
required* 



EXAMPluXIS FOR PHACTICXL 



3. Reduce Z2£. 15 s. 8 d. 
to farthings. 

5. In 29 guineas, at 28 s. 
each, how many farthings ? 

7. Reduce $163, at 6 s. 
each, to pence ? 

9. In 15 guineas, how 
maiiy pounds? 



4. Reduce 31472 farthmgs 
to pounds. I 

6. In 38976 farthings, how 
many guineas ? 

8. Reduce 11736 pence to 
di^lars. 

10. Reduce 21 £, to guin- 
leas. 



Note. We canl^ot reduce guineas erectly to pounds, but 
we may reduce the guineas to shillings^ and then the shil 
lings to pounds. 



TROY WEIGHT. 

By Troy weight are weighed gold,* silver, jewels, and aD 
liquors. The denominations are pounds^ ounces, penny- 
^•veightSy and grains. 

TABIDS. 

24 grains (grs.) make 1 pennyweight, marked pwt. 

20 pennyweights - - 1 ounce, ----- oz. 

12 ounces - - - - 1 pound, ----- lb. 



11. Bought a silver tank- 
ard, weighing 3 lb. 5oz., pay- 
ing at the rate of $ 1^08 an 
ounce ; what did it cost ? 

13. Reduce 2101b. 8oz. 
12 pwt. to pennyweights. 

15. In 71b. 11 oz. 3 pwt. 
9 grs. of silver, how^ many 
grains ? 

_ • ^ ..^ _ 

* The fineness of ffold is tned by fire, and is rttkooed m carats, by whkti 
is UDderstood the 24Ui part of any quantity ; if it lose nothing iu the trial, it 
is said to be 24 carats nne ; if it lose 2 carats, it ^ft|^«n 22 carats fine, which 
is the standard for ffold. ^^ 

$ilv^ which abides the fire without loss is said to be 12 ounces fine. Tha 
for silver coin is 11 o2. 2 pwts. of fine silver and 18 pwts. ol cep» 
perJHjUted together. 



12. Paid $ 44^28 for a sil- 
ver tankard) at the rate of 
$ 1'08 an ounce; what did it 
weigh ? 

14. In 60572 pwt how 
many pounds ? 

16. Reduce 45681 grains 
to pounds; 
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APOTHECARIES* WEIGHT. 

Apothecaries' weight* is used by i^thecaricis and physi- 
cians, in compounding medicines. The denominations are 
pounds, ounces, drams, scruples, and grains. 

20 grains, (grs.) make 1 scruple, marked 9* 

3 scruples 1 dram, - - - S • 

8 drams - - 1 ounce, - - - S • 

12 ounces - - - - l pound, - - - fe. 

47. In9&. 81. IS. 29. 1 18. Keduce 55799gr8. to 
19 grs., how many grains. Ipounds. 



AVOIRDUPOIS WEIGHT.f 

By avoirdupois weight are weighed all things of a coarse 
and drossy nature, as tea, sugar, bread, flour, tallow, hay, 
leather, medicines, (in buying and selling,) and all kinds 
of metals, except gold and sOver. The denominations are 
tons, hundreds, quarters, pounds, ounces, and drams. 

TAiQlxB. 

16 drams, (drs.) make 1 ounce, - marked - oz. 

16 ounces ----- l pound, ----- lb. 

28 pounds ----- 1 quarter, ----- qr. 

4 quarters ----- 1 hundredweight, - - cwt. 

20 hundred weight - - 1 ton, ------ T. 

Note 1. In this kind of weight, the wordis gross znd net 
are usSH. Gross is the weight of die goods, togethei with 
the box, bale, bag, cask, &c., which contains Siem. Net 
weight is the weight of the goods only, after deducting the 
weight of the box, bale, bag, or cask, &c., and all other al- 
lowances. 

Note 2. A hundred weight, it wiU be perceived, is 1 1 2 lb* 
Merchants at the present time, in our principal sea-portSy 

buy and sell by the 100 pounds. 

. • '  ■' --.I..I.. II.   I II - * 

* Tbe pound and ou n aw tti otfaecaries^ weisht, and the pound and ounce .Troy' ,• 
are tlie same, only differently divided^ and stwdivided. . /*, ^ 

t 175oz. Troy «= 192 oz. avoirdupois, and 175 lb. Troy ^ 1441b. aTofrdiic 
pdii. 1 Ui. Troy «» 5760 s^iuns/audi lb. a^vuKluMis«B7UX) grains Truy.; 

G 
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AEDUCTION. 



IT 34. 



19. What win 5 cwt. 3 qrs. 
171b. of sugar come to, at 
12^ cents a pound. 

21. A merchant would put 
109 cwt qrs. 12 lb. of 
raisins into boxes, containing 
26 lb. each; how many boxes 
will it require ? 

23. In 12 tons, 15 cwt 
1 qr. 19 lb. 6 oz. 12 dr. how 
many drams ? 

25. In 28 lb. avoirdupois, 
how many pounds Troy ? 



20. How much sugar, at 
12^ cents a pound, may be 
bought for $ 82*625 ? 

22. In 470 boxes of raisins, 
containing 26 lb. each, how 
many cwt ? 



24. In 7323500 drams, how 
many tons ? 

26. In 34 lb. Ooz. 6 pwt. 
16 grs. Troy, how many 
pounds avoirdupois ? 



CLOTH MEASURE. 



Cloth measure is used in selling cloths and other goods, 
sold by the yard, or ell. The denominations are ells, yards, 
quarters, and nails. 

TABI4E. 

4 nails, (na.) or 9 inches, make 1 ouarter, marked qr. 

4 quarters, or 36 inches, - 1 ykrd, - - - - yd: 

3 quarters, ------ i ell Flemish, - - E. Fl 

6 quarters, ------ 1 ell ]^nglish, - - E. E. 

6 quarters, ------ 1 ell French, - - K Fr 



27. In 573 yds. 1 qr. 1 na. 
how many nails ? 

29. In 151 ells Eng. how 
many yafds ? 

Note. Consult IT 34, ex. 9. 



28. In 9173 nails, how ma- 
ny yards ? 

30. In 188f yards, how ma- 
ny ells English ?. 



LONG MEASURE. 

Long measure is used in measuring distances, or other 
things, where length is considered witlmt regard to breadth, 
T^e denominations are degrees, leagues, miles, furlongs ^ 
lodsi )^f ds feet| inches, and barley-corns. 



■^—  "^'*"» 



f 34. 



BEBtrcftONr. 



%S 



TABr.1:. 

3 barley-coms, (bar.) make 1 inch, - marked 



12 inehes, 

3 feet, 

6^ yards, or 16^ feet, 
40 rods, or 220 yards, • - 

8 furlongs, or 320 rods, - 

3 miles, - - - - - 
60 geographical, or 69| > 
statute miles, - - 5 

860 degrees, 



Ifoot, 

lyard, - - - - - 

1 rod, perch, or pole, - 

1 furlong, - - - . 

1 mile, - - - - - 

1 league, .... 

1 degree, - - deg. or o 



m. 

ft. 

yd. 

r.p. 

fur. 

M. 

L. 



« J * great circle, or circumfem 



31. How many barley-coms 
will reach round the. globe, it 
Deing 360 degrees ? 

Note, To multiply by 2, is 
o take the multiplicand 2 
times ; to multiply by 1, is to 
take the multiplicand 1 time ; 
to multiply by ^, is to take the 
multiplicand half a time, that 
is, the half of it. Therefore, 
to reduce 360 degrees to stat- 
ute miles, we multiply first by 
the whole number, 69, and to 
tlie product add half the multi- 
plicand. Thus : 

J) 360 
69J 

3240 
2160 

180 half of the multiplicand. 

25020 statute miles in 360 de- 
grees. 

33. How many inches from 
Boston to the city of Wash- 
ington, it being 482 miles ? 

35. How many times will a 
wheel, 16 feet and 6 inches 
in circumference, turn round 
in the distance from Boston to 
Proyidence, it being 40 miles ? 



ence of the earth. 

32. In 4755801600 barley- 
corns, how many degrees ? 

Note, The barley-corns be- 
ing divided by 3, and that 
quotient by 12, we have 
132105600 feet, which are to 
be reduced to Tods. We can- 
not easily divide by 16^ on 

account of the fractioivj-; but 
I6i feet = 33 half feet, in 1 
rod ; and 13210^600 feet =z 
264211200 half feet, which, 
divided by 33, gives 8006400 
rods. 

Hence, when the divisor is 
encumbered with a fraction, 
i or ^, &c., we may reduce 
the divisor to halves^ 01 fourths, 
&c., and reduce the dividend 
to the same; then the quo- 
tient will be the true answer. 

34. In 30539520 inches, 
how many miles ? - 

36. If a wheel, 16 feet 6 
inches in circumference, turn 
round 12800 times in going 
from Boston to Providence, 
what is the distance ? 
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LAND OR SQUARE MEASURE. 

Square measure is used in measuring land, an4 any other 
thing, where length and breadth are con»dered. The de- 
nominations are miles, acres, roods, perches, yards, feet and 
inches. 

IT 35« 3 feet in length make a yard in long measure ; hut it 
requires 3 feet in length and 3 feet in breadth to make a yar4 
in square measure ; 3 feet in length and one foot wide make 
3 square feet ; 3 feet in length and 2 feet wide make 2 
times 3, that is, 6 square feet ; 3 feet in length and 3 feet 
wide make 3 times 3, that is, 9 square feet This will 
clearly appear from the annexed figure. 
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It is plain, also, that a square foot, 
that is, a square 12 inches ip length 
and 12 inches fn hreadth, must con • 
tain 12 X 12 = 144 square inches. 



TABI«]& 

144 square inches = 12 X 12 ; that is, ) 

12 inches in length and 12 inches > make 1 square foot 
in hreadth ------ ) 

9 8quarefeet=3X3; thatis, 3feet) 

in length and 3 feet in hreadth ) 

3aj square yards = 6J^ X 6J, or 272 J ) 

square feet = 16J X 16^, - J 

40 squarerods, ------. 

4 roods, or 160 square rods, 



- 1 square yard. 

^ ( 1 square rod, 
" \ perch or pole. 

- 1 rood. 

- 1 acre. 
640 acres, -------- 1 square mile. 

Note. Gunter's chain, used in measuring land, is 4 rods 
in length. It consists of 100 Hnks, each link heing 7^^ 
inches in length ; 25 links make 1 rod, long measure, and 
626 square links make 1 9quare rod. 



ir $S, 36. - B 

37. In IT acres 3 roods 12 
rods, how many square feet f 

Note. 'In reducing rods to 
feet, the multiplier will be 
272 J. To multiply by J, is to 
take a fourth part of die mul- 
tiplicand. The principle is 
the same u shown IT 34, 
ex.31. 



39. Reduce 64 square miles 
to square feet? 

41. There is ft towit 6 miles 
square ; how many square 
nules in that town? how 
many acres? 



38. In 776457 sqnare feet, 
how many acres ? 

Note. Herewehave776467 
square feet to be divided by 
272^. Reduce the divisor to 
fourlha, that is, to the lowest 
denomination contained in it; 
then reduce Uie dividend to 
fourth, that is, to the same 
denomination, as shown IT 34, 
ex. 3a. 

40. In 1,784,317,600 square 
feet, how many square oqles ? 

42. Reduce 23040 acres to 
square miles. 



SOLID OR CUBIC MEASURE. 

Solid or cubic measure is used in measuring things that 
bave length, breadth, and ikkknets; such as tmiber, ^ood, 
stone, bales of goods. See. The denominations are cords, 
tons, yards, feet, and inches. 

^ 3^. It has been shown, that a square yard contains 
3X3 = 9 square feet. A cubic yard is S feet long, 3 feet 
wide, and 3 feet thick. Were it 3 feet long, 3 feet wid^ 
and one foot thick, it would contain 9 cubic feet ; if 2 feet 
thick, it would contain 2 X 9 := 19 cubie feet ; and, as it is 
3 feet thick, it does contain 3 X 9 = 27 cubic feet This 
will clearly s^tpear from the 
auoexed figure. 

It is plain, also, that a cubic 
3 foot, that is, a solid, 12 inches 

"B in length, 12 inches m breadth, 

^ and 12 inches in ihicknesSj 

t will contain 12 X 12 x 13 = 

"t. 1728 solid or cubic indies. . 
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TABLE. 

1728 solid inches, = 12 X 12 X 12, ^ 

that is, 12 inches in length, > make 1 solid foot. 

12 in breadth, 12 in thickness, J 

27 solid feet, = 3x3X3 - - - - 

40 feet of round timber, or 60 feet > 

of hewn timber, - - - -J 

128 solid feet, =8X4X4, that S 

is, 8 feet in length, 4 feet in > - - 
width, and 4 feet in height, j 

Note. What is called a eordfoot^ in measuring wood, is 
16 solid fe^t ; that is, 4 feet in length, 4 feet in width, and 
1 foot in height, and 8 such feet, that is, 8 cord feei make 
1 cord. 



1 solid yard. 
1 ton or load. 

1 eord of wood. 



43. Reduce 9 tons of round 
timber to cubic inches. 

45. In 37 cord feet of wood, 
how tiaany solid feet ? 

47. Reduce 64 cord feet of 
wood to cords. 

49. In 16 cords of wood, 
how many cord fept? how 
many solid feet ? 



44. In 622080 cubic inchesi 
how many tons of round tim- 
ber? 

46. In 592 solid feet of 
wood, how many cord feet ? 

48. In 8 cords of wood, how 
many cord feet ? 

50. 2048 solid feet of wood, 
how many cord feet? how 
many cords? 



WINE MEASURE. 

Wine measure is used in measuring all spirituous liquors* 
ale and beer excepted ; also vinegar and oil. The denomi- 
nations are tuns, pipes, hogsheads, barrels, gallons, quarts, 
pints, and gills. 

TABI.E. 

4 gills (gi.) - make - - 1 pint, marked pt. 

„^'^ . S pints -------1 quart, - - - qt. 

4 quarts ------ l gallon, - - - gal. 

81^ gallons ------ 1 barrel, - - - bar. 

03 gallons ------ l hogshead,. - - hhd. 

^ . ,; 2 hogsheads ----- i pipe, - - - P. 

- 2 pipes, or 4 hogsheads 1 tun, - - - - T. 

Noie. A gallon, wine measure, contains 231 eaUc inches. 
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51. Reduce 12 pipes of wine 
to pints. 

53. In 9 P. 1 hbd. 22 gals. 
3 qts. bow many gills ? 

55. In a tun of cider, how 
many gallons ? 



52. In 12096 pints of wine, 
how many pipes ? 

54. Reduce 39032 gills to 
pipes. 

56. Reduce 252 gallons to 
tuns. 



ALE OR BEER MEASURE. 

Ale or beer measure is used in measuring ale, beer, and 
milk. The denominations are hogsheads, barrels, gallons, 
quarts, and pints. 

TABLE. 

2 pints (pts.) - make - 1 quart, - marked qt. 

4 quarts ----*. 1 gallon, ----- gal. 

36 gallons " - - - - i barrel, ----- bar. 

64 gallons ----- i hogshead, - - - - hhd. 

Note* A gallon, beer measure, contains 282 cubic inches. 

57. Reduce 47 bar. 18 gal. 
of ale to pints. 



59. In 29 hhds. of beer, 
now many pints ? 



58. In 13680 pinto of ale, 
how many barrels ? 

60. . l^uce 12528 pints to 
hogsheads. 



DRY MEASURE. 

Dry measure is used in measuring all diy goods, such as 
grain, fruit, rooto, sa^' coal, &c. The denominations are 
chaldrons, bushels, pecks, quarto, and pinto. 

TABLE. 

2pinto(pto.) moke - 1 quart, - marked - qt 

8 quarto ----- 1 peck, ----- pk. 

4 pecks ----- ripishel, ----- bu. 

36 bushels .----- 1 chaldron, - - - - ch. 

Note. A gallon, dry measure, contains 268f cubic inches. 
A Winchester bushel is 18^ inches in diameter, 8 inches 
deep, and contains 2150f cubic inches. 
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IT 36, 37. 



61. In 75 bushels of wheat, 
how many pints ? 

63. Reduce 42 chaldrons of 
coals to pecks. 



62. In 4800 pints, how ms* 
ny bushels ? 

64. In 6048 pecks, how ma- 
ny chaldrons ? 






TIME. 

The denominations c>f time are years, months, weeks, 
days, hours, minutes, and seconds. 

TABLE. 

60 seconds (s.) - make - 1 minute, marked m. 

60 minutes ------ 1 hour, - - - - h. 

24 hours -------1 day, - - - - d. 

7 days -*--.--- 1 week, - - * - w. 

4 weeks ------ 1 month, - - - - mo, 

13 months, 1 day and 6 hours, > 1 common, or > 

or 365 days and 6 hours, > Julian year, J * J^* 

IT 37. The year is also divided into 12 calendar months, 
which, in the order of their succession, are numbered as fol- 
lows, viz. 

January, 1st monft, has 31 days.^ 
February, 2d, - - - 28 
March, 3d, - - - 31 

May,' I SS; I I I 3? . ?^'';i- T^^kT^!^ 

June . 6th 30 ca^ be divided by 4 with- 

J Iv 7th ' SI out a remainder, it IS call- 

Aligust,' 8th; 1 1 1 31 MJ^^pyr^'oSf"""^ 

ieptember, 9th, 30 February has 29 days. 

October, 10th, - - - 31 

November, 11th, - - - 30 

pecember, 12th, - - - 31 --• 

< The number of days in eac^ month may be easily fixed in 
the mind by committing to ifeemory the following lines : 

* Thirty days hath September, 

^^* April, June, and November, 

February twenty-eight alone ; 
^, All the rest have thirty-one. 



^37. 



usDUcnoir. 



81 



* The firs^ seyen letters of the alphibet, A, B, C, D, E, F, G, 
are used to mark the several days of the week, and they are 
disposed in such a manner, for every year, that the letter A 
fthadl stand for the 1st day of January, B for the 2d, &c. In 
pursuance of this order, the letter which shall stand for Swir 
dcttfy in any year, is called the Dommical letter for that year. 
The Dominical letter heing known, the day of the week 
on which each month comes in may he readily calculated 
from the following couplet : 

At Dover Dwells Greorge Brown, Esquire, 
Good Carlos Finch And David Fryer. 

These words coi^spond to the 12 months of the year, and 
ike first Utter in each word marks the day of the week on 
which each corresponding month comes in; whence any other 
day may be easily found. For example, let it be required 
to find on what day of the week the 4th day of July falls, in the 
year 1827, the Dominical letter for whicn year is-G. Good 
answers to July ; consequently, July conUBsNn on a Sunday ; 
wherefore the 4th day of July falls on Wednesday. 

Note. There are two Dominical letters in leap years, 
one for January and February and another for the rest of 
the year. ; - ', 1 - , -- . / , }•" ^ 

66. Reduce 4760i7466 se- 
conds to years. 



65. Supposing your age to 
be 15y. 19 d. 11 h. 37m. 
45 s., how many seconds old 
are you, allowing 365 days 6 
hours to the year ? 

67. How many minutes from 
the 1st day of January to the 
14th day of August, inclusive^ 
ly? 

69. How many minutes from 
the commencement of the war 
between America and Eng- 
land, April 19th, 1775, to the 
settlement of a general peace, 
which took place Jan. 20th, 
1783? 



68. Reduce 325440 inmutes 
to days. 



70. In 4079160 m nutes, 
how many years ? 
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CIRCULAR MEASURE, OR MOTION. 

Circular measure is used in reckoning latitude and longi- 
tude ; also in computing the revolution of the earth and 
other planets round the sun. The denominations are circles, 
signs, degrees, minutes, and seconds. 

TABIiE. 

60 seconds (") - make - 1 minute, - marked - ' 

60 minutes - - - - . i degree, -----« 

30 degrees - - - j- - l sign, ------ s. 

12 signs, or 360 degrees, - 1 circle of the zodiac 

Note. Every circle, whether great or small, is divisil^B 
into 360 equal parts, called degrees. 

72. In 1020300", how many 
degrees ? 



71. Reduce 9 s. 13« 25' to 
seconds. * 



The fol1t>^viQgJure denominations of things not included in 
the Tables :— 

12 particular things - make - 1 dozen. 
12 dozen -^------l gross. 

12 gross, or 144 dozen, - . ~ - i gfeat gross. 

Also, 
20 particular things - make - 1 score. 

6 points make 1 line, ( used in measuring the length of 
12 lines - - 1 inch, ( the rods of clock pendulums. 

4 inches - - 1 hand, \ "'hJrses"^""'^^ ** ^^^^^ °* 

6 feet - - 1 fathom, used in measuring depths at sea. 

112 pounds - - make - - 1 quintal of fish. 

24 sheets of paper - make - 1 quire. 
20 quires -------I ream. 



suFPZizamsNT to bbbttotiow 

QUESTIONS. 

1. What is reduction? 2. Of tow many varieties is re- 
duction ? 3. What is understood by different denondnationsj 
ms of money, weight, measure, &c. ? 4. How are high de- 
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nominations brought into lower ? 5. How are low denomi- 
nations brought into higher? 6. What are the denomina* 
tions of English money ? 7. What is the use of Troy weight, 

and what are the denominations ? 8. avoirdupois 

weight ? the denominations ? 9. What distinction do 

you make between gross and nc< weight? 10. What dis-t 
tinctions do you make between long, square, and cubic 
measure? 11. What are the denominations in long mea- 
sure ? 12. in square measure ? 13. in cubic mea- 
sure? 14. How do you multiply by ^ ? 15. When the di- 
visor contains a fraction, how do you proceed ? 16. How is 
the superficial contents of a square figure found ? 17. How 
is, the solid contents of any body found in cubic measure? 
iS? How many solid or cubic feet of wood make a cord ? 
19. What is understood by a cord foot? 20. How many 
such feet make a cord ? 21. What are the denominations 
of dry measure ? 22.  of wine measure ? 23. — of 
time ? 24. of circular measure ? 25. For what is cir- 
cular measure used ? 26. How many rods in length is Gun- 
ter's chain ?/ of how many links does it consist ? how many 
links make a rodj 2^. How many rods in a mile ? 28. How 
many square rods in an acre f . 29. How many pounds make 
1 cwt. ? / ^ 

1. In 46iS. 4 s., how many dollars ? Ans, $ 154. 

2. In 36 guineas, how many crowns, at 6 s. 7d. each ? 

Ans, 153 crowns, and 9 d. 

3. How many rings, each weighing 5 pwt. 7 grs., may be 
made of 31b. 5 oz. 16 pwt. 2 grs. of gold? Ans. 158. 

4. Suppose .West Boston bridge to be 212 rods in length, 
how many times will a chaise wheel, 18 feet 6 inches in 
circumference, turn round in passing over it ? 

Ans, 1892^2 times. 
6. In 470 boxes of sugar, each 26 lb., how many cwt. ? 

6. In. 10 lb. of silver, how many spoons, each weighing 
6 oz. 10 pwt ? 

7. How many shingles, each covering a space 4 inches 
one way and 6 inches the other, would it take to cover 1 
square fi#t ? How many to. cover a roof 40 feet long, and 
24 feet wide ? (See IT 25.) Ans. to the ktst^ 5760 shingles. 

8. How many cords of wood in a pile 26 feet long, 4 feet 
vride, and 6 feet high ? Ans. 4 cords^ and 7 cord feet. 
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9. There is a room 18 feet in length, 16 feet in width, 
and 8 feet in height; how many rolls of paper, 2 feet wide, 
and containing 1 1 yards in each roll, will it take to cover the 
walls? Ans. 8^|. 

10. How many cord feet in a load of wood 6^ feet long, 
^ 2 feet wide, and 5 feet high ? Ansi 4^ cord feet. 
^ 11. If a ship sail 7 miles an honr, how far will she sail, 

at that rate, in 3 w. 4d. 16 h. ? 

12. A merchant sold 12 hhds. of brandy, at $ 2^75 a gal- 
lon ; how mach did each hogshead come to, and to how 
much did the whole amount ? 

13. How much cloth, at 7 s. a yard, may he bought for 
29iB.l8. ? 

14. A goldsmith sold a tankard for lOJS. 8 s. at the rate 
of 5 8. 4 d. per ounce ; how much did it weigh ? 

15. An ingot of gold weighs 2 lb. 8 oz. 16 p^ ; how 
much is it worth at 3 d. per pwt ? 

16. At $ 048 a pound, what will 1 T. 2 cwt 3 qe&. 16 lb. 
oi lead come to f 

17. Reduce 14445 ells Flemish to ells English. 

18. There is a house, the roof of which is 44 j- feet in 
length, and 20 feet in width, on each of the two sides ; if 
3 shingles in width cover one foot in length, how many 

' shingles will it take to lay one course on this roof? if 3 
courses make one foot, ho# many courses will there be on 
one side of the roof? how many shingles will it take to 

cover one side ? to cover both sides ? 

Ans. 16020 shingles. 

19. How many steps, of 30 inches each, must a man take 
in travelling 54^. miles ? 

20. How many seconds of time would a person redeem 
in 40 years, by rising each morning ^ hour earlier than he 
now does ? 

21. If a man lay up 4 shillings each day, Sundays ex- 
cepted, how many dollars would he lay up in 45 years? 

22. If 9 candles are made from 1 pound of tallow, how 
many dozen can be mad^ from 24 pounds and 10 ounces ? 

23. If one pound of wool make 60 knots of yam, how 
many skeins, of ten knots each, may be spun from 4 pounds 
6 ounces of wool ? ' 



V So. ADOITtOH or. COVPOOND nUM BKRA. 

ADDmON 

OF COMPOUND NUMBERS. 

T 38. I. A boy bought > knife for 9 pence, u 
CorSpence; bowmucbdidheg^vefoibotb? Atu. 

2. A boy gave 2 s. 6 d. for a slate, and 4 s. 6 d. f 
Lovf much did he give for both ? 

3. Bought one book for 1 s. 6 d., another for 2 s. 
oQier for 7d. ; how much did they all cost? Am 

4. How many gallons are 2 qts. -|- 3 1^- + M 

5. How many gallons are 3 qts. -|- 2 qts. -|- 1 
qts. + 2 qts. ? 

-<k How many shillings are 2 d. -4- 3d.-]- fid. -|- 6 

7. How many pence are 1 qr. 4- 2 qra. + 3 qrs, 
-HMr.? 

8. How many pomids are 4 s. 4~ 10 B. -|- 16 s. ' 

9. How many minutes are 30 sec. -f- 45 sec -\- 

10. How many hours ore 40 min. -\- 25 min. -\- 

11. How many days are 4 h. -|- 8 h. -f- 10 h. -| 

12. How many yards in len^ are 1 f. -f- 2 f. - 

13. How many feet are 4 in. -f* ^ ui- + 10 >k 
4- 1 in. ? 

14. How much is the amount of 1 yd. 2 ft. Sin. 
1 ft. 8 in. .' 

15. What is the amount of 2 s. 6 d.-f 4 a. 3d. -f 

16. A man has two bottles, which be wishes t 
wine; one will contain 2 gal. 3 qts. 1 pt, and tl 
qts. ; how much wine can he put in them ? 

IT. A man bought a horse for 15£ . 14 s. S d., 
oxen for 20£. 2 8. 8 d., and a cow for SjE, 6 s. 4 
did he pay for all ? 

When the numbers are large, it will be most C' 

to write them down, placing those of the same ki 

nomination, directly under each other, and, begin 

thoae of the least value, to add up each kind separ 

OPERATION. ' In this example, addin 

^- '■ ^ column of pence, we find t\ 

1? *■* ° to be 18 pence, which bei 

^ * ° 6 d., it is plain, that we i 

 P ° * down the 6 d. under the c 

Ant, 41 3 6 pence, and reserve the 1 s. 

' " ed in with the olAer shiUir 



88 



ADDITION OF COMPOUND NUMBERS. 



irss. 



Next, adding up the column of sliillings, together with 
the 1 s. which we reserved, we find the amount to be 23 s 
= l£. 3 8. Setting the 3s. under its ofvii column, we add 
the 1 £ . with the other pounds, and, finding the amount to be 
41 jB., we write it do>vn, and the work is done. 

Ans. 4l£. 3 s. 6 d. 

Note. It will be recollected, that, to reduce a lower into 
a higher denomination, we divide by the number which it 
takes of the lower to make one of the higher denomination. 
In addrtion, this is usually called carrying for that number: 
thus, between pence and shillings, we carry for 12, and be- 
tween shillings aiid pounds, for 20, &c. 

The above process may be given in the form of a geuosal 
Rule for the Addition of Compound Numbers : 

I. Write the numbers to be added so that those of the 
same denomination may stand directly under each other. 

II. Add together the numbers in the column of the lowest 
denomination, and carry for that number which it takes of 
the same to make one of the next higher denomination 
Proceed in this manner with all the denominations, till you 
come to the last, whose amount is written as in simple num- 
bers. 

Proof. The same as in addition of simple numbers. 

EXAMPLES FOR PRACTICE. 



£. 


8. 


d. 


qr. 


£. 


8. 


d. 


£. 8, 


d. 


46 


11 


3 


2 


72 


9 


H 


183 19 


4 


16 


7 


4 





18 





lOi 


8 17 


10 


538 


19 


7 


1 


36 


16 


6f 


15 


4 



<>■ 



I'H" 



I^'/U 



th. 0%, pwt. gr. 

36 7 10 11 

42 6 9 13 

81 7 16 15 



Troy Weight. 



02. 


pwt. gr 


oz, pwt. gr. 


6 


14 9 


' 18 


8 


6 16*- 


13 16 


3 


11 10 


3 7 4 



Bought a silver tankard, weighing 2 lb. 3 oz., a silver 
cup, weighing 3 oz. 10 pwt., and a silver thimble, weighing 
p pwt 13 grs. ; what was the weight of tlie whole ? 



additjom of 

Avoirdupois Weioht. 



r. cwt. BT. a. 

14 11 1 16 
25 2 11 
7 18 25 


ez. dr. 
5 10 
9 15 

11 9 





A man bought 5 loads of hay, weighing as 
23cvrt. ( =1 T. 3cwt.)2qr8. 171b.; 21 cwt 
19cwt. qr. 24 lb.; 24 cwt 3 qrs. ; 11 cwt. 
how many tons in the whole f 



Cloth Measure. 
E.FI. jr. no. 



There are four pieces of cloth, which measur< 
viz. 36 yds. 2 qrs. 1 na. ; 18 yds. 1 qr. 2 na. ; 4 
3 na. ; 12 yds. qr. 2 na, ; how many yards in th 

Long Measure. 

Deg. mi. fur. r. ft. in. bar. Mi. 

59 46 6 29 15 10 2 3 

216 39 1 36 14 6 1 
678 53 7 24 9 8 1 « 



Land or Square Measure. 

in. J. rood. pal. fi 

9 137 66 3 37 24i 

8 119 29 1 28 9; 

6 75 416 2 31 125 
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There are 3 fields, which measure as follows, viz. 17 A. 
3r. 16 p.; 28 A. 6 r. 18 p.; 11 A. Or. 25 p.; how much 
landjn the three fields? 

Solid or Cubic Measubs. 



Ton. ft. 


til. 


yds. 


Jt> 


tn. 


eords. ft. 


29 36 


1229 


75 


22 


1412 


37 119 


12 19 


64 


9 


26 


195 


9 110 


8 11 


917 


3 


19 


1091 


48 127 



Wine Measure. 



inid. gal. qts. pts. 

51 53 1 1 

27 39 3 

9 13 1 



T\m. hhd. gal. qts. 
87 2 37 2 
19 1 59 1 
28 2 



A merchant bought two casks of braudy, containing af 
follows, viz. 70 gal. 3 qts. ; 67 gal. 1 qt ; how many hogs- 
heads, of 63 gal. each, in the whole ? 

Dry Measure. 






Bus. 


P- 


qt. 


pt. 




Ch. 


bus. 


p. qts. 






36 


2 


5 


1 




48 


27 


3 5 




1 


19 


3 


7 


0. 




6 


29 


1 7 














Time. 










Y. 


mo. 


w. 


d. 


h. 


m. s. 


"i 


F. 


m. w. 


d. 


»7 


11 


3 


6 


28 


55 11 




40 


3 1 


5 


9* 


9 


2 





16 


42 18 




16 


7 


4 




6 





5 


5 


18 5 




27 


5 2 
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SUBTRACTZON* 

OF COMPOUND NUMBERS. 

^ 3d. 1. A boy bought a knife for 9 cents, and sold it 
for IX cents ; how much did he gain by the bargain ? 

2. A boy bought a slate for 2 s. 6 d., and a book for 3 s. 6 d. ^ 
how much more was the cost of the book than of the slate ? 

3. A boy owed his playmate 2 s.; he paid him 1 s. 6 d/ ; 
how much did he then owe him ? 

4. Bought two books ; the price of one was 4 s. 6 d., the 
price of the other 3 s. 9 d. ; what was the difference of their 
costs? 

5. A boy lent 5 s. 3 d. ; he received in payment 2 s. 6 d. ; 
how much was then due ? 

6. A man has a bottle of wine containing 2 gallons and 3 
quarts ; after turning out 3 quarts, how much remained ? 

7. How much is 4 gal. less 3 gal. ? 4 gal. — (less) 2 qts. ? 
4 gal. — 1 qt ? 4 gal. — 1 gal. 1 qt. ? 4 gal. — 1 gal. 2 qts. ? 
4 gal. — 1 gal. 3 qts. ? 4 gal. — 2 gal. 3 qts. ? 4 gal. 1 qt. 

— 1 gal. 3 qts. ? 

8. How much is 1 ft — (less) 6 in. ? 1 ft. — 8 in. ? 6 ft. 
Sin. — 1ft. 6in.^ 7ft. Sin. —4ft. 2in.? 7fl;. 8in. — 6ft 
10 in. ? 

9. What is the difference between 4£, 6 s. and l£, 8 s.? 

10. How much is 3.£. — : (less) Is.? 3iS . — 2 s. ? 3£ . 

— 3s.? 3ie. — 16s.? 3£.4s. — 2ie.68.? 10ie.4s. — 
6iB.8.8? 

11. A man bought a horse for 30iS. 4s. 8d., and a cow 
for 6 jS . 14 s. 6 d. ; what is the difference of their costs ? 

OPERATION. As the two numbers are large, 

JSr pfuL 30 4 ft ^* ^*^* ^^ convenient to write 
Svhlt^^Ld^ 6 14 6 them down, the less under the 

^^^ greater, pence under pence, shil- 

Ans, 24 10 2 lings under shillings, &c. We 

may now take 6 d. from 8 d., and 
there will remain 2 d. Proceeding to the shillings, we can* 
not take 14 s. from 4 s., but we may borrow, as in simple num- 
bers, 1 from the pounds, i= 20 s., which joined to the 4 s. 
makes 24 s., from which taking 14 s. leaves 10 s., which we 
set down. We must^iow carry 1 to the 6iS., making 6iB., 
*vhich taken from 30 iS. leaves 24£., and the work is done. 

Note. The most convenient way in borrowing is, to sub» 
H*^ 
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traa ^e subtrsihend from tbe figure borrowed, and add tbe 
difference to the minuefid* Thus, in tbe above example, 14 
from 20 leaves 6, and 4 is 10. ^ 

The process in the foregoing example may be presented 
in the form of a Rule Jw the Subtraction of Compound Nvmf 
hers . 

I. Write down tbe simis or quantities, tbe less under tbe 
greater, placing those numbers which are of the same de- 
nomination directly under each other. .. 

U. Beginning with the least denomination, take »acces- 
sively the lower number in each denomination from the up- 
per, and write the remainder underneath, as in subtraction 
of simple numbers. 

III. If the lower number of any denomination be greater 
than tbe upper, borrow as many units as make ose of the 
next highei denomination, subtract the lower number there- 
from, and to the remainder add the upper number, remem- 
bering always to add 1 to the next higher denomination for 
that wlrich you borrowed. 

Proof, Add the remain^' and the subtrahend together^ 
as in subtraction of simple numbers; if the work benght^ 
the amount will be equal to the minuend* 

BXAMPJLXIS FOR PRACTICEv 

1. A merchant sold goods to4le amount of 136 jS . 7 s. 6 j-d., 
and received in payment 50 jS. 10 s. 4fd; bow much re- 
mameddue? ilf». 85iS. 17s. If d. 

2. A man bought a farm for 1256£. 10 s., and, in selling 
it, lost 87iS . 10 s. 6 d. ; how much did he sell it for ? 

Ans. 1168iS. 19 8.6 4. 

3. A man bought a horse for 21 M . and a pair of oxen for 
19iS . 12 s. 8^ d. ; bow much was the horse valued mpre than 
the oxen ? 

4. A merchant drew from a hogshead of molasses, at one 
time, 13 gal. 3qts. ; at another time, 5 gal. 2 qts. 1 pt. ; 
^^hat quantity was there left? Ans. 43 gal. 2 qtsu 1 pt. 

5. A pipe of brandy, containing 118 gal. sprang aleak, 
^hen it was found only 97 gal. 3 qts. 1 pt. remained in the 
>l^k ; how much was the leakage ? 

6. Th^re was a silver tankard which weighed 3 lb. 4 oz. ; 
ttfie lid alone weighed 5oz. 7pwt ISgrs.; how much did 
^ e tankard weigh without the lid ? 
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7. From 15 lb. 2 oz. 5 pwt take 9 oz. 8 pwt. 10 grs. 

8. Bought a hogshead of sugar, weighing 9 cwt 2 qrs. 
17 lb. ; sold at three several times as follows, viz. 2 cwt. 1 qr. 
11 lb. 6oz. ; 2 qrs. 18 lb. 10 oz. ; 25 lb. 6 oz. ; what was the 
iveight of sugar which remained unsold ? 

Am. 6 cwt. 1 qvj, 171b. 11 oz. 

9. Bought a piece of black broadcloth, containing 36 yds. 
2 qrs. ; two pieces of blue, one containing 10 yds. 3 qrs. 
2 na., the other, 18 yds. 3 qrs. 3 na. ; how much more was 
there of the black than of the blue ? 

10. From 28 miles, 5 fur. 16 r. take 15 m. 6 fur. 26 r. 12 fl. 

11. A farmer has two mowing fields; one containing 13 
iicres 6 roods ; the other, 14 acres 3 roods : he has two 
pastures also ; one containing 26 A. 2 r. 27 p. ; the other, 
45 A. 5 r. 33 p. : how much more has he of pasture than of 
mowing ? 

12. From 64 A. 2r. 11 p. 29 (t take 26 A. 5 r. 34 p. 132 ft. 
1.3. From a pile of wood, containing 21 cords, was sold, at 

one tiine, 8 cords 76 cubic feet ; at another time, 5 cords 7 
cord feet; what was the quantity of wood left ? 

14. How many days, hours and m^inutes of any year will 
be future time on the 4th day of July, 20 minutes past 3 
o'clock, P. M. ? Ans. 180 days, 8 hours, 40 minutes. 

15. On the same day, hour and minute of July, given in 
the above exas^le, what will be the difference between the 
past and future time of thatSnonth ? 

16. A note, bearing date Dec. 28th, 1826, was paid Jan. 
2d, 1827 ; how long was it at interest ? 

The distance of time from one date to that of another may 
be found by dubtracting the first date from the last, observing 
to number the months according to their order. (IT 37.) 

OPERA nON. 

A T|'03^« Istm. 2d day. Note, In casting in- 

^* ^' I 1826. 12 28 terest, each month is 

Ans. '~0 O" Td^ reckoned 30 days. 

17. A note, bearing date Oct 20th, 1823, was paid April 
25th, 1825 ; how long was the note at interest ? 

18. What is the difference of time from Sept. 29, 1816, to 
April 2d, 1819 ? Am. 2 y. 6 m. 3 d 

19- London is 51" 32', and Boston 42** 23' N. latitude, 
what 18 the difference of latitude between the two places ? 

A»s. 9^ 9'. 



92 StTBTll ACTION OlT COMPOUlrD NUMfitlfiS. IT 40 

20. Boston is 71* 3', and the city of Washington is 77* 
43' W. longitude; what is the difference of longitude be- 
tween the two places ? Ans, 6® 40 ^ 

21. The island of Cuba lies between 74* and 85* W. lon- 
gitude ; how many degrees in longitude does it extend ? 

IT 40. 1. When it is 12 o'clock at the most easterly ex- 
tremity of the island of Cuba, what will be the hour at the 
most v/esterly extremity, the difference in longitude be- 
ing! 1*? 

Note, The circumference of the earth being 360*, and 
the earth performing one entire revolution in 24 hours, it 
follows, that the motion of the earth, on its surface, from 
west to east, is 

15* of motion in 1 hour of time; consequently, 
1* of motion in 4 minutes of time, and 
1' of motion in 4 seconds of time. 

From these premises it follows, that, when there is a dif- 
ference in longitude between two places, there will be a 
corresponding difference in the hour, or time of the day. 
The difference in longitude being 15*, the difference in time 
will be 1 hour, the place easterly having the time of the da? 
1 hour earlier than ihe place westerly^ which must be pai^ 
ticularly regarded. 

If the difference in longitude^e 1*, the difference in time 
will be ^minutes, &c. ^ 

Hence, — If the difference in longitude, in degrees and 
minutes, between two places, be multiplied by 4, the pro- 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are now prepared to answer the above question. 

11* Hence, when it is 12 o'clock at the 

4 most easterly extremity of the island, 

•~ . it will be 16 minutes past 11 o'clock 

44 minutes. ^^ ^jj^ j^^^^ western extremity. 

i, Boston being 6* 40' E. longitude from the city of 

^Mhington, when it is 3 o'clock at the city of Washington, 

M^hat is the hour at Boston ? 

'V -^^' 26 minutes 40 seconds past 3 o'clock. 

8. Massachusetts being about 72°, and the Sandwich 

Islands about 155* W. longitude, when it is 28 minutes past 

l^elock, A. M. at the Sandwich Islands, what will be thd 

in Massachusetts ? Am. iZ o'clock at noun* 
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IT 41. 1. A man bought 2 yards of cioth, at 1 s. 6 d. per 
yard; what was the cost ? 

2. If 2 yards of cloth cost 3 shillings, what is that per 
yard ? 

3. A man has three pieces of cloth, each measuring 10 
yds. 3 qrs. ; how many yards in the whble ? 

4. If 3 equal pieces of cloth contain 32 yds. 1 qr., how 
much does each piece contain ? 

5. A man has five bottles, each containing 2 gal. 1 qt 1 pt. ; 
how much wine do they all contain ? 

C. A man has 11 gal. 3qts. 1 pt of wine, which^he would 
divide equally into five bottles ; how much must he put into 
each bottle ? 

7, How many shillings are 3 times 8 d. ? 3 X 9 d. ^ 

3 X lOd.? 4X'7d. ? 7X6d.? 10 X 



9d.? 



2X3 qrs. ? 



5 X 2qrs. ? 



8. How much is one third of 2 shillings ? 

3d.? iof2s. 6d.? 4 of 2 8. 4d.? 

6d.? ^of IS. 6d.? ^of IJd.? - 

9. At l£. 5 s. 8f d. per 
yard, what will 6 yards of 
cloth cost? 



— ^ of 2 s. 

— i of 3 s. 
i of 2i d. ? 



10. If 6 yards of cloth cost 
7jB. 14 s. 4id., what is the 
price per yard? 

Here, as the numbers are large, it will be most convenient 
to write them down before multiplying and dividing. 



OPERATION. 

£. 8. d. fT. 

16 8 S price of I yard, 
6 nwnber of yards. 

An$. 7 14 4 2 cost of 6 yards. 

6 times 3 qrs. are 18 qrs. = 
4 d. and 2 qrs. over ; we set 
down the 2 qrs. ; then, 6 times 
8 d. are 48 d., and 4 to carry 
makes 52 d. = 4 s. and 4 d. 
over, which we write down ; 
again, 6 times 5 s. are 30 s. 



OPERATION. 

£. s, d. qr. ^ 

6)7 14 4 2 cost of e yarAi^% 
1 6 8 3 price of I yara* 

Proceeding after the man- 
ner of short division, 6 is c(a^ 
tained in 7£ . 1 time, and 1^ 
over ; we write do\vn 
quotient, and reduce th< 
mainder (IS*) to shi 
(20 s.,) which, with the 
shillings, (14 s.,) make 



M 
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and 4 to cany makes 34 s. = 
l£. and 14s. over; 6 times 
l£, are 6£., and 1 to carry 
makes T£.y which we write 
down ; and it is plain, that the 
united products arising from 
the several denominations is 
the real product arising from 
the whole compound number. 



11. Multiply 3 iS. 4 8. 6 d. 
by 7. 

13. What will be the cost 
of 5 pairs of shoes at 10 s. 6 d. 
a pair ? 

15. In 6 barrels of wheat, 
each containing 2 bu. 3 pks. 
6 qts., how many bushels ? 

17. How many yards of 
cloth will be required for 9 
"ifeoats, allowing 4 yds. 1 qr. 
3 na. to each ? 

19. In 7 bottles of wine, 
each containing 2 qts. 1 pt. 3 
gill% how mtiny gallons ? 

21. What will be the 
, weight of 8 silver cups, each 
weighing 5 oz. 12 pwt 17 
I.? 

1(3. How much sugar in 12 
, .,^jj,»%%sheads, each containing 
"^fWt. 3qrs. 211b.? 




'£^^5. In 15 load? of hay, each 
ing 1 T. 3 cwt 2 qrs., 
many tons ? 



6 in 34 s. goes 5 times, and 4 s 
over ; 4 s. reduced to pence 
= 48 d., which, with the 
given pence, (4 d.,) make 52 
d. ; 6 in 62 d. goes 8 times, and 
4 d. over ; 4 d. = 16 qrs., 
which, with the given qrs. 
(2) = 18 qrs. ; 6 in 18 qrs. goes 
3 times ; and it is plain, that 
the united quotients arising 
from the several denomina- 
tions, is the real quotient aris- 
ing from the whole compound 
number. . 

12. Divide 22 JS. lis. 6 d. 
by-7. 

14. At2JS. 12 s. 6 d. for 5 
pairs of shoes, what is that a 
pair ? 

16. If 14 bu. 2 pks. 6 qts. 
of wheat be equally divided 
into 5 barrels, how manr 
bushels will each contam ? 

18. If 9 coats contain 39 
yds. 3 qrs. 3 na., what does I 
coat contain ? 

N 

20. If 5 gal. 1 gill of wine 
be divided equally into 7 bot- 
tles, how much will each con- 
tain ? 

22. If 8 silver ci^s weigh 
3 lb. 9 02. 1 pwt. 16 grs., what 
is the weight of each ? 

24. If 119 cwt. 1 qr. of su- 
gar be divided into 12 hogs- 
heads, how much will each 
hogshead contain ? 

26. If 15 teams be loadfed 
with 17 T. 12 cwt. 2 qrs. of 
hay, how much is that to each 
team? 
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TfTicn the mtdiipUery or divisor, exceeds 12, the operations 
of multiplyiug and dividing are not so easy, unless they be 
composite numbers ; in that case, we may make use of the 
component parts, or factors^ as was done in simple numbers* 



Thus 15, in the example 
above, is a composite number 
produced by the multiplica- 
tion of 3 and 5, (3X5 = 
15.) We may, therefore, 
multiply 1 T. 3 cwt, 2 qrs. by 
one of those component parts, 
or factors, and that product by 
the other, which will give the 
true answer, as has been al- 
ready taught, (IT li.) 

OPERATION. 
T. cwt. qr, 

13 2 

3 one of the fiictors. 



3 10 2 



5 the other factor. 



17 12 2 the answer. 

27. What will 24 barrels 
of flour cost, at 2dB . 12 s. 4 d. 
a barrel ? 

29. What will 112 lb. of 
sugar cost, at 7^ d. per lb. ? 

Note. 8, 7j and 2, are fac- 
tors of 112. 

31. How much brandy in 
84 pipes, each containing 112 
gal. 2qts. Ipt 3 g.? 

33. What wqll 139 yards of 
cloth cost, at 3 jS . 6 s. 5 d. 
per yard ? 

139 i^ not a composite num- 
ber. We may, however, de- 
compose this number thus, 
139 = 100 -f- 30 + 9. 

We may now multiply the 



15 being a composite num- 
ber, and 3 and 5 its compo- 
nent parts, or factors, we may 
divide 17 T. 12 cwt. 2 qrs. by 
one of these component parts, 
or factors, and the quotient 
thence arising by the other, 
which will give the true 
answer, as already taught, 
(1120.) 

OPERATION. 
T. cwt. qr 

One factor, 3 ) 17 12 2 
The other factory 5 ) 5 17 2 

^919. 13 2 



28. Bought 24 barrels of 
flour for 62 £. 16 s. ; ho\Y 
much was that per barrel ? 

30. If 1 cwt. of sugar cost 
3 £. 7 s. 8 d., what is that per 
lb. ? 

^ .Bought 84 pipes of 
brandy, containing 9468 gal. 
1 qt. 1 pt. ; how much in a 
pipe ? 

34. Bought 139 yards of 
cloth for 461 iB. lis. lid., 
what was that per yard ? 

When the divisor is such a 
number as cannot be produced 
by the multiplication of small 
numbers, the better way is to 
divide after the manner of 
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price of 1 yard by 10, which |1 
will give the price of 10 yards, 
and this product again by 10, 
which will give the price of 
100 yards. 

We may then multiply the 
price of 10 yards by 3, which 
will give the price of 30 yards, 
and the price of 1 yard by 9, 
which will give the price of 
9 yards, and these three pro- 
ducts, added together, will evi- 
dently give the price of 139 
yard%f thus : 

£. 9. d. 

3 6 5 price of 1 yd. 
10 



33 4 2 price of 10 yds. 
10 



332 1 8 price of \W yds. 
99 12 6 price of ZOyds. 
29 17 9 price of 9 yds. 

461 11 11 price of IZ9 yds. 

^Note. In multiplying the 
price of 10 yards (33i£. 4 s. 
2 d.) by 3, to get the price of 
80 yards, and in multiplying 
fthe price of 1 yard (3JB. 6 s. 
6d.) by 93, to get the price of 
9 yards, the multipliers, 3 and 
9, need not be written down, 
but may be carried in the 
lliuid. 



ong division, setting down 
the work of dividing and re* 
ducing in manner as fol« 

lows: 

£, ». d. 
139)461 11 11 (3iS. 
417 



44 
20 

891 (6». 
834 

"67 
12 

695 (5i. 
695 



The divisor, 139, is con- 
tained in 461 £. 3 times, 
(3jS.,) and a remainder of 
44 iS^ which must now be 
reduced to shillings, multi- 
plying it by 20^ and bringing 
in the given shillings, (11 s.,) 
making 891 s., in which tue 
divisor is contained 6 times, 
(6 s.,) and «t remainder of 
57 s., which must be reduced 
to pence, multiplying it by 12, 
and bringing in the given 
pence, (11 d.,) together mak- 
ing 695 d., in %vhich the di- 
visor is contained 5 times^ 
(5 d.,) and no remainder. 

The several quotients, 3iS , 
6 s., 5 d., evidently make the 
answer. 
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Of COMJ^OX7ND NUMBEfiS. 



The processes in the foregoing examples may now be pre- 
sented in the form of a 



Rule for the Multiplication of 
Compound Numbers. 

I. When the multiplier does 
lot exceed 12, multiply suc- 
cessively the numbers of each 
denomination, beginning with 
the least, as in multiplication 
of simple numbers, and carry 
as in addition of compound 
numbers, setting down the 
whole product of the highest 
denomination. 



II. If the multiplier exceed 
12, and be a composite num- 
ber, we may multiply first by 
one of the component parts, 
that product by another, and 
«o on, if the component parts 
be more than two; the last 
product will be the product re- 
quired. 

III. When the multiplier 
exceeds 12, and is not a com- 
posite, multiply first by 10, 
and this product by 10, which 
will give the product for 100; 
and if the hundreds in the mul- 
tiplier be more than one, mul- 
tiply the product of 100 by the 
number of hundreds ; for the 

' tenSy multiply the product of 
10 by the number of tens ; for 
the unitSy multiply the mutti- 
fdicand; and these several pro- 
ducts will^e the product re« 
ooired. 



Ruz<E for the Division of Com* 
pound Numbers. 

I. When the divisor does 
not exceed 12, in the manner 
of short division, find how 
many times it is contained in 
the highest denomination, un- 
der which write the quotient 
and, if there be a remainder, 
reduce it to the next less de- 
nomination, adding thereto the 
number given, if any, of that 
denomination, and divide as 
before ; so continue to do 
through all the denominations 
and the several quotients will 
be the answer. 

II. If the divisor exceed 12, 
and be a compositej we may di- 
vide first by one of the com- 
ponent parts, that quotient by 
another, and so on, if the com- 
ponent parts be more than 
two ; the last quotient will be 
the quotient required. 

III. When the divisor ex- 
ceeds 12, and is not a com- 
posite number, divide after the 
manner of long division, set- 
ting down the work of di- 
viding and reducing. 
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EXAMPLES FOR PRACTICE. 



1. What will 359 yards of 
cloth cost, at 4 s. 7^ d. per 
yard ? 

3. tn 241 barrels of flour, 
each containing 1 cwt. 3 qr. 
9 lb. ; how many cwt. ? 

5. How many bushels of 
wheat in 135 bags, each con- 
taining 2 bu. 3 pks. ? 
3X9X5 = 135. 

7. What will 35 cwt of to- 
bacco cost, at 3 s. 10^ d. per 
lb.? 

9. If 14 men build 12 rods 
6 feet of wall in one day, how 
many rods will they build in 
7} days ? 



2. Bought359 yards of cloth 
for 83 JS . s. 4^ d. ; what was 
that a yard ? 

4. If44lc\\'t. 13lb.offlour 
be contained in 241 barrels, 
how much in a barrel ? 

6. If 371 bu. 1 pk. of wheat 
be divided equally into 135 
bags, how much will each bag 
contain ? 

5. At 759 ig. 10 6. for 35 
cwt. of tobacco^ what is that 
per lb. ? 

10. If 14 men build 92 rods 
12 feet of stone wall in 7^ 
days, how much is that per 
day? 



1142. 1. At 10 s. per yard, what will 17849 yards of 
cloth cost? 

Note^ Operations in multiplication of pounds, shillings, 
pence, or of any compound numbers, may be Hacilitated by 
taking aUqvot parts of a higher denomination^ as already ex- 
plained in " Practice'*'* of Federal Money, IF 29, ex. 10. 
Thus, in this last example, the price 10 s. == ^ of a pound ; 
therefore, ^ of the number of yards will be the cost in 
pounds. iifAA = 8924 £, 10 s. Ans. 

2. What cost 34648 yards of cloth, at 10 s. or j^iS. per 

yard ? at 5 s. = Jil . per yard ? at 4 s. = ^j^ . 

per yard ? at 3 s> 4 d. = ^iS . per yard ? — ;— at 2 s. 

= ^ jS . per yard ? Ans. to last^ 3464* iS . 16 s. 

3. What cost 7430 pounds of sugar, at 6 d. = j> s. per lb ? 

at 4 d. = ^ s. per lb. ? at 3 d. = ^ s. per 

V). ? at 2 d. = J s. per lb. ? at 1 J d. = ^ s. 

^er ft. ? . 

Ans. to thelast^ ^iyifl s. = 928 s. 9 d. = 46 iS. 88. 9 d. 

4. At $18*75 per cwt., what will 2 qrs. = ^ cwt. cost? 

— what will 1 qr. =: J cwt. cost? what will 16 lb. 

z= I c\%^. cost ? what will 14 lbs. =: ^ c^vt. cost? 

what will 8 lbs. = ^ cwt. cost ? Ans, tothel<0^$ 1^339^ 
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6. What cost 340 yards of cloth, at 12 s. 6 d. per yard ? 
12 8.6d. = 10s. {z=zi£.) and2s.6d. (=i Jg.); there- 
forcy 

i)i)340 

170 £. = cost at 10 s. per yard. 

42 iS . 10 s. = at 2 s. 6 d. per yard. 

Ans. 212 £ 10 8. = at 12 s. 6 d. per yard. 

Or, 

10s. = JiB.)340 

2s. 6d. =^of 10s.)170i8. at 10 s. per yard. 

42 £ . 10 s. at 2 s. 6 d. per yar^^ 

Ans. 212 iS . 10 s. at 12 s. 6 d. ^er yard. 

^ 



SSVPPZiEKXSMT TO TBS ARZTBIMCSTIO OF 
OOlMIPOVNO NVaCEBERS. 

QUESTIOXS, 

1. What distinction do you make between simple and 
compound numbers ? (IT 26.) 2. What is the rule for addi 

lion of compound numbers ? 3. for subtraction of, &c. r' 

4. There are three conditions in the rule given for multi- 
plication of compound numbers ; what are they, and the 
methods of procedure under each? 5. The same questions^ > 
in respect to the division of compound numbers? 6. WheS,^ 
the multiplier or divisor is encumbered with a fraction, ho#e- 
do you proceed? 7. How is the distance of time from one 
date to another found ? 8. How many degrees does th€ 
earth reifolve from west to east in 1 hour? 9. In \i%at 
time does it revolve 1°? Where is the -time or hour o^^ 
day earlier — at the place most easterly or most wesi 
10. The difference in longitude between two places bdifiji 
kno^vn, how is the difference in time calculated? 11. How-'*/ 
may operations, in the multiplication of compound ntiai|<i> 
hers, be facilitated ? 12. What are some of the aliquot p|^p^^ 

of 1 iJ . ? of 1 s. ? of 1 cwt ? 13. What isr^^^ " 

manner of operating usually called ? 
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EXERCISES. 

1. A gentleman is possessed of Ij- dozen of silver spoons, 
each weighing 3 oz. 5 pwt. ; 2 doz. of tea spoons, each weigh- 
ing 15pwt 14 gr. ; 3 silver cans, each 9oz. 7 pwt ; 2 silver 
tankards, each 21 oz. 15 pwt ; and 6 silver porringers^ each 
1 1 oz. 18 pwt. J what is the weight of the whole ? 

Ans. 18 lb. 4 oz. 3 pwt> 

Note, Let the pupil be required to reverse and prove the 
following examples : 

2. An English guinea should weigh 5 pwt 6 gr. ; a piece 
of gold weighs 3 pwt 17 gr. ; how much is that short of the 
weight of a guinea ? 

3. What is the weight of 6 chests of tea, each weighing 
3 cwt 2 qrs. 9 llv ? 

4. In 35 pieces of cloth, each measuring 27 yards, how 
many yards ? 

5. How much brandy in, 9 casks, each containing 45 gal. 
3 qts. 1 pt ? 

6. If 31 cwt 2 qrs. 20 lb. of sugar be distributed equally 
into 4 casks, how much will each contain ? 

7. At 4 J d. per lb., what costs 1 cwt of rice ? 2 cwt ? 

--^— 3 cwt ? 

- f3Vb<c. The pupil will recollect, that 8, 7 and 2 are fac- 
t^ of 112, and may be used in place of that number. 

8. If 800 cwt of cocoa cost 18 iS . 13 s. 4 d., what is that 
per cwt. ? what is it per lb. ? 

. - 9. What will 9 J cwt. of copper cost at 5 s. 9 d. per lb. ? 

10. If 6 j^ cwt of chocolate cost 72 £. 16 s., what is that 
(^ lb. ? 

ti. What cost 456 bushels of potatoes, at 2 s. 6 d. per 
bushel ? 

Note. 2 s. 6 d. is i of 1 iB . (See IT 42.) 
5^2. What cost 86 yards of broadcloth, at 15 s. per yard ? 
^ote. Consult IT 42, ex. 5. 

3. What cost 7846 pounds of tea, at 7s» 6 d. iM»r lb.? 

at 14 s. per lb. ? at 13 s. 4 d. ? 

'f4> At $ 94*25 per cwt, what will be the cost of 2 qra. 

a? of 3 qrs.? of 14 lbs.? of 21 lbs.? 

of 16 lbs. ? of 24 lbs. ? 

Note. Consult IT 42, ex. 4 and 5. 
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15. What will be the cost of 2 pks. and 4 qts. of wheat, 
at $ 1*50 per bushel ? 

16. Supposing a meteor to appear so high in the heavens 
as to be visible at Boston, 71° 3', at the city of Washington, 
IT 43', and at the Sandwich Islands, 165° W. longitude, 
and that its appearance at the city of Washington be at 7 
minutes past 9 o'clock in the evening ; what will be the 
hour and minute of its appearance at Boston and at the 
Sandwich Islands ? 
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FRACTZOirS. 

IT 43. We have seen, (^17,) that numbers expressing 
whole things are called integers^ or whole numbers ; but that, 
in division, it is often necessary to divide or break a whole 
thing into partSy and that these parts are caUed fractionSj or 
broken numbers. 

It will be recollected, (IT 14, ex. 11,) that when a thing 
or unit is divided into 3 parts, the parts or fractions are call- 
ed thirds ; when into four parts, fourths ; when into six parts, 
sixths ; that is, the fraction takes its name or denomination from 
the number of partSy into which the unit is divided. Thus, 
if the unit be divided into 16 parts, the parts are called six- 
teenthsy and 5 of these parts would be 5 sixteenths^ Expressed 
thus, ^. The number below the short line, (16,) as before 
taught, (IT 17,) is called the denomtncUoTj because it gives 
the name or denomination to the parts ; the number above 
the line is called the ntoneratorj because it nmnbers the parts. 

The denominator shows how many parts it takes to make 
a unit or whole thing ; the numerator shows how many of 
these parts are expressed by the fraction. 

1. If an orange be cut into 5 equal parts, by what frac- 
tion is 1 part expressed ? ' 2 parts ? — - 3 parts ? 

— — 4 parts ? 6 parts ? how many parts make unity 

or a whole orange ? 

2. If a pie be cut into 8 equal pieces, and 2 of these 
pieces be given to Harry, what will be his fraction of the 
pie ? if 5 pieces be given to John, what will be his fraction ? 
what fraction or part of the pie will be left? 

It is important to bear in mind, that fractions arise from 
dimsUmy (IT 17,) and that the manerator may be considered a 
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dividend^ and the denominator a divisor ^ and the value of the 
fraction is the quotient ; thus, ^ is the quotient of 1 (the 
numerator) divided hy 2, (the denominator;) ^ is the quo- 
tient arising from 1 divided hy 4, and } is 3 times as much, 
that is, 3 divided hy 4 ; thus, one fourth part of 3 is the 
same as 3 fourths of 1. 

Hence, in all cases, a fraction is always expressed hy the 
sign of division. 

I expresses the quotient, of which {-r-. ,, .. . , . , 

* '^ , < 4 18 the divisor, or denominator 

3. If 4 oranges he equally divided amopf 6 hoys, what 
pprt of an orange is each hoy's share ? 

A sixth part of 1 orange is |^, and a sixth part of 4 oranges 
is 4 such pieces, = ^. Ans, f of an orange. 

4. If 3 apples he equally divided among 5 hoys, what part 
of an apple is each boy's share ? if 4 apples, what ? if 2 
apples, what? if 5 apples, what? 

$. What is the quotient of 1 divided by 3 ? of 2 by 3 ? 

of 1 by 4? of2by4? of3by4? of 5 

by7? ofebyS? of4by6? — r— of2byl4? 

6. What part of an orange is a third part of 2 oranges ? 

one fourth of 2 oranges ? J of 3 oranges ? 

i of 3 oranges? iof4? — ,— ^ of2? |of5f 

^of3? iof2? 

A Proper Fraction. Since the denominator shows the num- 
ber of parts necessary to make a whole thing, or 1, it is plain, 
that, when the numerator is less than the denominator, the 
fraction is less than a unity or whole thing ; it is then called a 
ftroper fraction. Thus, ^, f , &c. are proper fractions. 

An Improper Fraction. When the numerator equals or ea> 
meds the denominator, the fraction equals or exceeds unity, or 
1, and is then called an improper fraction. Thus, f , f, f , ^j 
are improper fractions. 

A Mixed Number^ as already shown, is one composed of a 
whole number and a fraction. Thus, 14J-, 13|^, &c. are mix- 
ed numbers. 

7. A father bought 4 oranges, and cut each orange into 6 
equal parts ; he gave to Samuel 3 pieces, to James 5 pieces, 
to Mary 7 pieces, and to Nancy 9 pieces ; what was each 
one's fraction ? 

Was James's fraction proper^ or improper ? Why ? 
Was Nancy's fraction proper, cr improper? Why ? 
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To change an improper fraction to a whok or mixed monftcr. 

IT 44. It IS eyidenty that every improper fraction must i 
contain one or more whole ones, or integers. * 

1. How many whole apples are there in 4 halves (f ) of 

an apple? inf? in J? in y? in 

3^? inA/i? inJLja? inA|A? 

2. How mtoy yards in f of a yard ? in f of a yard ? 

ix^l? inf? inJyi? inV^ ia 

Jf-? in-tf^? in^<^? ini^? 

3. How many hushels in 8 pecks ? that is, in f of a hushel ? 

inJ^? in^? inJ^a? ini^? in 

4^? iniy^? 

This finding how many integers, or whole things, are con- 
tained in any improper fraction, is called reducing an impro^ 
per fraction to a whole or mixed number. 

4. If I give 27 children ^ of an orange each, how many 
oranges mil it take ? It will take ^ ; and it is evident, that 
OPERATION dividing the numerator, 27, (= the num- 

^N 27 ' her of parts contained in the fraction,) hy 

^ the denominator, 4, (£= the numher of 

Am, 6f oranges. parts in 1 orange,) will give the number 

of whole oranges. 

Hence, T\> reduce an improper fraction to a whole or mixed 
number J — ^Rule : Divide the numerator by the denominator ; 
the quotient will be the whole or mixed number. 

EXAMPLES FOR PRACTICE. 

6. A man, roending ^ of a dollar a day, in 83 dajrs would 
spend ^ of a dollar ; how many dollars would that be ? 

Ane. $13{. 

6. In 'li^ of an hour, how many whole hpurs ? 

The 60th part of an hour is 1 minute: therefore the ques- 
tion is evidently the same as if it had been, In 1417 minutes, 
how many hours ? Ans. 2m hours. 

7. In Affft of a shilling, how many units or shOlings ? 

Ans. 730^^ shillings. 

8. Reduce -^{^ to a whole or mixed number. 

9. Reduce }§, J^, fj^, fjff , i^ftfi, to whole or mix- 
ed numbers. 
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To reduce a whole or mixed number to an improper fractioru 

IT 45. We have seen, that an improper fraction may be 
changed to a whole or mixed number ; and it is evident, 
that, by reversing the operation, a whole or mixed number 
may be changed to the form of an improper fraction. 

1 . In 2 whole apples, how many halves of an apple ? Arts, 4 
halves ; that is, f . In 3 apples, how many halves ? in 4 
apples ? in 6 apples ? in 10 apples ? in 24 ? in 60 ? in 
170? in 492? 

2. Reduce 2 yards to thirds. Ans. f . Reduce 2f yards to 

thirds. Ans, f . Reduce 3 yards to thirds. 3^ yards. 

3§ yards. 5 yards. — 6f yards. — 6§ 

yards. 

3. Reduce 2 bushels to fourths, 2f .bu. 6 bushels. 

6 J bushels. 7|^ bushels. 25| busheb. 

4. In 16-^ dollars, how many -j^ of a dollar ? 
ffmake 1 dollar: if, therefore, we multip'y 16 by 12, that 

is, multiply the whole ntanher by the denomi mtor^ the product 
will be the number of 12 As in 16 dollars : 16 X 12 = 192, 
vid this, increased by the numerator of the fraction, (5,) evi- 
dently gives the whole number of 12ths ; that is, J^ of a 
dollar. Answer. 

OPERATION. 
16<j^ dollars. 
12 
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J^ =z 12ths in 16 dollars, or the whole number. 
5 = 12ths contained in the fraction. 

197 = J^, the answer. 

Hence, To reduce a mixed number to an improper fraction^-^ 
JiXStJR : Multiply the whole number by the denominator of 
&e ^i^^tion, to the product add the numerator, and write 
tke Itisult oyer the denominator. 

EXAMPLES FOR PRACTICE. 

fiV What is the improper fraction equivalent to 23fJ hours ? 
'^^r- Ans. ^^^ of an hour, 

ii Heduce 730^ shillings to 12ths. 
.^IlI iV ^^ ^ shilling is equal to 1 penny, the question is evi* 
i^i^iy the same as. In 730 s. 3 d., how many pence ? 

Ans. ^ \ %^ of a shilling ; that is, 8763 pence. 
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7. Reduce IJf, !'''?§> ^iftr, 4^^, and TfiJ to improper 
fractions. 

8. In 156^ days, bow many 24ths of a day? 

Ans, m^ = 3761 hours. 

9. In 342f gallons, how many 4ths of a gallon ? 

Am. -i-^Z-L of a gallon = 1371 quarts . 

To reduce afracHon to Us lovoest or most simple teams. 

If 46. The numerator and the denominator, taken to- 
gether, are called the terms of the fraction. 

If ^ of an apple be divided into 2 equal parts, it becomes f > 
The effect on the fraction is evidently the same as if we had 
multiplied both of its terms by 2. In either case, the parts 
are made 2 times as many as they toere before ; hvi they care only 
HALF AS LARGE ; for it will take 2 times as many fourths to. 
make a whole one as it virill take halves ; and hence it is 
that f is the same in vahte or quantity as ^. 

f is 2 parts ; and if each of these parts be again divided 
into 2 equal parts, that is, if both terms of the fraction be 
multiplied by 2^ it becomes (. Hence, j> := f = f , and tho 
reverse of this is evidently true, that f = J = ^. 

It follows therefore, by multiplying or dividi$ig both terms of 
he fraction by the same number^ we change its terms without 
altering its value* 

Thus, if we reverse the above operation, and divide both 
terms of ihe fraction | by 2, we obtain its equal, f ; dividing 
again by 2, we obtain ^, which is the most simple form of the 
fraction, because the terms are the least possible by which 
the fraction can be expressed. 

The process of changing | into its equal X is called re- 
ditcing the frctctian to its lowest terms. It consists in dividing 
both terms of the fraction by any number which wiU divide tliem 
both vnthoui a remainderj a/nd tlie quotient thence arising in the 
sametnanner^ and so on^ till it appears that no number greater 
ilum 1 vnU again divide them, 

A number, which will divide two or more numbers with- 
out a remainder, is called a common divisor^ of common- meor 
sure of those numbers. The greatest number that will do 
this is called the greatest common ciieisor. 
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1. What part of an acre are 128 rods ? 
One rod is yf^ of an acre, and 128 rods ate f ff of ati 

acre. Let us reduce this fraction to its lowest terms. We 
find, by trial, that 4 will exactly measure both 128 and 160, 
and, dividing, we change the fraction to its equal fj. Again, 
we find that 8 is a divisor common to both terms, and, di- 
viding, we reduce the fraction to its equal ^, which is now 
in its lowest terms, for no greater number tiian 1 will agair 
measure them. The operation may be presented thus : 

)128 32 4 
= — =— of an acre. Answer^ 
160 40 6 ' -cxf«wc/. 

2. Reduce |^, ^^, \^y and ^f|f to their lowest terms^ 

Ans. i, i, f, and |. 

Note. If any number ends with a cipher, it is evidently 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an even 
number, it is divisible by 2 ; if with a 5 or 0, it is divisible 
by 5. 

3. Reduce ^%%y -^y ^f^, and H to their lowest terms. 

IT 47. Any fraction may evidently be reduced to its lowest 
terms by a singf^ division, if we use the greatest common 
divisor of tlie two terms. The greatest common measure of 
any two numbers may be found by a sort of trial easily made. 
Let the numbers be the two terms of the fraction -fff . The 
common divisor cannot exceed the less nvmber^ for it must 
measure it. We will try, therefore, if the less number, 128, 
which measures itself, will also divide or measure 160. ^ 

128 in 160 goes 1 time, and 32 re- 
main; 128, therefore, is not a divisor of 
160. We will now try whether this re* 
mainder be not the divisor sought ; for if 
32 be a divisor of 128, the former divi- 

^ " sor, it must also be a divisor of 160, 

xi^hich consists of 128 -f- 32. 32 in 128 goes 4 times, toith- 
out any remainder. Consequently, 32 is a divisor of 128 and 
160. And it is evidently the greatest common divisor of 
these numbers ; for it must be contained it least once more in 
160 than in 128, and no number greater than their difference, 
^. Aat is, greater Uian 32, can do it 
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Hence the ride for finding the greatest common divUor Oj 
two numbers * — ^Divide the greater number by the less, and 
that divisor by the remainder, and so on, always dividing 
the last divisor by the last remainder, till nothing remain. 
The last divisor will be the greatest common divisor required* 

Note* It is evident, that, when we would find the greatest 
common divisor of more than two numbers, we may first find 
the greatest common divisor of two numbers, and then of 
that common divisor and one of the other numbers, and so 
on to the last number. Then will the greatest common 
divisor last found be the answer. 

4. Find the greatest common divisor of the terms of the 
fraction f^, and, by it, reduce the fraction to its lowest terms. 

OPERATION. 

21)35(1 
21 

14)21(1 
14 

Greatest divis. 7)14(2. Then, 7^^-=— Jiw. 

14 / 36 5 

5. Reduce -^ to its lowest terms. Ans. ^ 

Note. Let these examples be wrought by both methods ; 
by several divisors, and adso by finding the greatest common 
divisor. 

6. Reduce ^^ to its lowest terms. Ans. •§ 

7. Reduce j^f to its lowest terms. Ans. f • 

8. Reduce -^^ to its lowest terms. Ans. ^ j^J. 

9. Reduce ^fff to its lowest terms. Ans. ^. 

To divide a fraction by a whole monber. 

IT 48. 1. If 2 yards of cloth cost § of a dollar, what dees 
1 yard cost ? how much is f divided by 2 ? 

2. If a cow consume f of a bushel of meal in 3 days, how 
much is that per day ? f -t- 3 = how much ? 

3. If a boy divide f of an orange among 2 boys, how much 
will he give each one ? f -h 2 z=: how much ? 

4. A boy bought 5 cakes for ^ of a dollar; what did 1 
cake cost? |f -f- 6 = how much ? 
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5. If 2 bushels of apples cost f of a dollar, what is that 
per bushel ? 

1 bushel is the half of 2 bushels ; the half of f is ^. 

Jji8. I dollar. 

6. If 3 horses consume 4f of a ton of hay in a month, 
what will I horse consume m the same time ? 

•(} are 12 parts ; if 3 horses consume 12 such parts in a 
month, as many times as 3 are contained m 12, so many 
parts 1 horse will consume. Am, ^ of a ton. 

7. If ff of a barrel of flour be divided equally among 5 
families, how much will each family receive ? 

}f is 25 parts ; 5 into 25 goes 5 times. Ans. ]/V of a barrel. 

The process in the foregoing examples is evidently di- 
viding a fraction by a whole number; and consists, as may 
be seen, in dividing the numerator^ (when it can be done 
without a remainder,) and under the quotient writing the 
der*dminator. But it not unfrequently happens, that the nu- 
merator will not contain the whole number without a re- 
mainder. 

8. A man divided j- of a dollar equally among 2 persons ; 
what part of a dollar did he give to each ? 

^ of a dollar divided into 2 equal parts will be 4ths. 

Ans, He gave ^ of a dollar to each. 

9. A mother divided j- a pie among 4 children } what part 
of the pie did she give to each ? ^ -f- 4 = how much ? 

10. A boy divided ^ of an orange equally among 3 of his 
companions ; what was each one's share ? |- -f- 3 = how 
much ? 

11. A man divided | of an apple equally between 2 chil- 
iflren ; what part did he give to each ? f divided by 2 = 
what part of a whole one ? 

J is 3 parts : if each of these parts be divided into 2 equal 
parts, they will make 6 parts. He may now give 3 parts to 
one, and 3 to the other : but 4ths divided into 2 equal parts, 
become 8As. The parts are now twice so many^ but they 
are only hdfio large; consequently, f is only half so much 
ts f . Am* f of an apple. 

In these last examples, the fraction has been divided by 
tnultiplying the deTuminatory without changing the numerator. 
The reason is obvious ; for, by multiplying the%denominator 
hjf any number, the parts are made so many times smaUerj 
since it will take so many more of them to make a whote 
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tnt ; and if no more of these smaUtfr piarts b^ takeii fhan 
were before takeii of the larger^ that ii^, if the ntntaerator be 
]io# chaniged, tbe yalue of tlie fraction i^ erideutij made so 
many times less. 

II 49* Henee, ^e have Ti^o ways to dieide a frdctitm hy 
a whole number : — 

I. Divide the numer(Uor by tbe ithole number, (ff it will 
contain it without a remainder,) and under tbe quotient write 
the denominator. — ^Otherwise, 

II. Multiply the denominator by the whole numberi and 
over the product write the numerator* 

EXAMPLES FOR I^RACTICE. 

1. If 7 pounds of coffee Cost |} of a dollar, what is that 
per pound ? |^ -5- 7 = how much ? Ans. ^ of a dollar. 

2. If ^ of an acre produce 24 bushels, what part of aji 
acre will produce 1 bushel ? ^J- -^ 24 =i how much ? 

3. If 12 skeins of silk cost ^ of a dollar, what is that a 
skein ? jf h- 12 = how much? , 

4. Divide | by 16. 

Note. When the divisor is a composite number, the in- 
telligent pupil will perceive, that he can first divide by one 
component part, and the quotient thence arising by the 
other; thus he may frequently shorten the operation. In 
the last example, 16 = S X.2, and f -^ 8 = ^, and f -h2 

6. Divide ^ by 12. Divide ^^ by 21. Divide f | by 24- 

6. If 6 bushels of wheat cost $ 41} what is it per bushel ? 

Note. The mixed number may evidently be reduced to 
an improper fraction, and divided as before. 

Ans. If = -{^ of a dollar, expressing the fraction in its 
hwest terms. (* 46.) 

7. Divide $ 4{i by 4. Qtial. V^ of a dollar. 

8. Divide 12f by 5. (^tot. ^ = 2f • 
9; Divide 14; by 8. Quot. IJ}. 
10. Divide 184J by 7. Am. 26^^. 

JVbf«?. When the mixed numbei is large^ it will be most 
convenient, iirst, to divide the whole nutnber, and then re- 
duce the remainder to an improper fraction ; and, after di- 
viding, annex the quotient of the fraction to the quotient of, 
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the whole number; thus, in the last exanple, dividing 184| 
by 7, as in wliole numbers, we obtain 26 intt*gers, with 2^ 
= ^ nimaindef, which, divided by 7, gives -^^j and 26 -f- -^ 
= 26|«^, Am, 

11. Divide 2786^ by 6. Ans. 464 1. 

12. How many times is 24 ccmtained in 7646 j^^ ? 

Am. 318fff. 

13. How many times is 3 contained in 462^ ? 

Ans. 154^. 

To multiply a fraction by a whole number, 

IT GO. 1. If 1 yard of cloth cost ^ of a dollar, what will 
2 yards cost ? ^ X 2 = how much ? 

2. If a cow consume J of a bushel of meal in 1 day, how 
much will she consume in 3 days ? J^ X 3 = how much ? 

3. A boy bought 5 cakes, at f of a dollar each ; what did 
he give for the whole ? ^ X 5 = how much ? 

4- How much is 2 times J ? 3 times ^ ? 2 

times f ? 

6. Multiply f by 3. | by 2. ^ by 7. 

6. If a man spend } of a dollar per day, how much will 
he spend in 7 days ? 

j is 3 parts. If he spend 3 such parts in 1 day, he will 
evidently spend 7 times 3, that is, ^ = 2 J in 7 days. 
Hence, we perceive, a fraction is mvlliplicd by multiplying the 
nmneratOTj without changing the denominator. 

But it has been made evident, (TT 49,) that multiplying the 
denominator produces the same effect on the value of the frac- 
tion, as dividing the mtmerator : hence, also, ditidlng the cfe- 
nomiiiator will produce the same effect on the value of the 
fraction, as multiplying the numerator. In all cases, therefore, 
where one of the terms of the fraction is to be multiplied^ the 
same result will be effected by dividing the other ; and where 
one term is to be divided^ the same result may be effected by 
multiplying the other. 

This principle, borne distinctly in mind, will frequently 
enable the pupil to shorten the operations of fractions. Thus, 
in the following example : 

At ^ of a dollar for 1 pound of sugar, what will 11 pounds 
cost? 

MulHplyiag the numerator by 11, we obtain for the pro* 
duct §i c= f ^ a (J^llar for the answer. 
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IT 51. But, by applying the above principle, and dividing 
the flfinomviator^ instead of multiplying the mmmratOTy we at 
once come to the answer, ^, in its lowest terms. Hence, 
there are two ways tomuLtvply a fraction by a xcholeuuinber :^^ 

I. Divide the denominator by the wliole number, (when it 
can be done without a remainder,) and over the quotient 
write the numerator. — Otherwise, 

II. Multiply the mtmerator by the whole number, and un- 
der the product write the deiominator* If then it be an 
improper fraction, it may be redv*ced to a whole or mixed 
number. 

£XAMPL<ES FOR PRACTTC£. 

1. If 1 man consume ^ of a barrel of flour in a month, 

how much will 18 men consume in the same time ? 6 

men ? 9 men ? Am. to the lastj 1 J barrels. 

2. What is the product of ^J^ multiplied by 40 ? -^^ X 
40 = how much ? Ans. 23 J. 

3. Multiply tV\ by 12. by 18. by 21. by 

36. by 48. by 60. 

Note. When the multiplier is a composite number, the 
pupil will recollect, (H 11,) that he may first multiply by 
one component part, and that product by the other. Thus, 
in the last example, the multiplier 60 is equal to 12X5; 
therefore, '^\ X 12 = ^, and ^J X 5 = fj = S^Ay, Ans. 

4. Multiply 5J by 7. Ans. 40^. 

Note. It is evident, that the mixed number may be re- 
duced to an improper fraction, and multiplied, as in the pre- 
ceding examples ; but the operation will usually be shorter, 
to multiply the fraction and whole number separately^ and 
add the results together. Thus, in the last example, 7 times 
6 are 35 ; and 7 times f are ^ = 5|, which, added to 35, 
make 40^, Ans. 

Or, we may multiply the fraction first, and, writing down 
the fraction, reserve the integers, to be carried to the product 
of the whole number. 

5. What will 9j^i tons of,hay come to at $ 17 per ton ? 

' Ans. $1642^. 

6. If a man travel 2^^^^ miles in 1 hour, how far v 'U he 
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travel in 5 hoiiT« } — in 8 hours ? — in 12 bours ?  

in 3 daysy supposing he travel 12 hours each day? 

Ans. to the last, 77j| miles. 

Note. The fraetion is here reduced to its lowest terips ; 
the same will be done in all following examples. 

To nudl^ly a tchdU number by a fraction, 

IT 52. 1. If 36 dollars be paid for ^ piece of clothj what 
costs i of it? 36 X |=rhow much? 

f of the quantity will cost } of the price ; | a time 36 dol* 
lars, that is, } of 36 dollars, implies that 36 be first divided 
into 4 equal parts, and then that 1 of these parts be taken 3 
times ; 4 into 36 goes times^ and 8 times 9 is 27. 

Ans. 27 dollars. 

From the above example, it plainly appears, that the oIh 
ject in mtdtipltfing by a frcu:iUm^ whatever may be the mu^tpii" 
candy iSy to take out of the multiplicand a party donated by the 
m:fdtiplying fraction ; and that this operation is composed of 
iwo others, namely, a diuinon by the denominator of the 
multiplying fraction, and a muitiplication of t)ie anotient by 
the numerator. It is matter ot indifference, as it respects 
the rendty which of these operations precedes the other, foi 
36 X 3 -T- 4 = ?7, the same as 36 -5- 4 X 3 = 27. 

Hence, — To multy)ly by a fraction^ whether the mukiplieand 
he a whole number ar afractkUy — 

Divitle the multiplicand by the denominator of the multi* 
plying fraction, and multiply the quotient by the numerator * 
or, (which will often be found more convenient in practice,) 
first multiply by the numerator, and divide the product by 
the denominator. 

Multiplication, therefore, when applied to fractions, does 
not always imply augmentation or increase, as in whole 
numbers ; for, when the multiplier is less than un%, it will 
always require the product to be less than the multiplicand^ 
to which it would be only equal if the multiplier were 1. 

We have seen, (IT 10,) that, when two numbers are multi- 
plied together, either of them may be made the multiplier, 
without affecting the result In ^the last example, therefore^ 
mstei^d of multiplpng 16 by f , we may multiply j by 16 
(IT 60}) and the result will be the same. 
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exaiiipi.es for practice. 

2. What will 40 bushels of corn come to at } of a dollar 
per bushel ? 40 X J = how much ? 

3- What will 24 yards of cloth cost at f of a dollar per 
yard ? 24 X § = how much ? 

4. How much is i of 90? f of 369? ^^ o[ 45i 

6. Multiply 45 by ^Tj. Multiply 20 by i- 

To multiply one fraction hj another, 

IT 53. 1. A man, owning ^ of a ticket, sold § of his 
share ; what part of. the whole ticket did he sell ? | of | u 
how much? 

We have just seen, (IT 52,) that, to multiply by a fraction, 
is to divide tlit midtiplicand by the deiiomintitory and to muUi- 
ply the quotient by the numerator, f divided by 3, the de- 
nominator of the muItiplyiLg fraction, (1^49,) is -^j, which, 
multiplied by 2, the numerator, (IT 51,) is t^^, Am. 

The process, if carefully considered, will be found to con- 
sist in vitdtiplying together the two numerators Jor a new uu" 
meralory and the two denominators Jor a new denomuuiior. 

EXAMPLES FOR PRACTICE. 

2. A man, having | of a dollar, gave f of it for a dinner ; 
what did the dinner cost him ? Ans, j- dollar. 

3. Multiply j by f. Multiply -^^ by f. Product, ^. 

4. How much is f of J of J of J ? 

Note, Fractions like the above, connected by the word 
of, are sometimes called compound fractions. The word of 
implies their continual multiplication into each other, 

Ans. iiJ = 3Sr. 

When there are several fractions to be multiplied con- 
tinually together, as the several nmntralors are factors of the 
new numerator, and the several denominators are factors of 
the new denominator, the operation may be shortened by 
dropping those factors which are the satne in both terms^ on the 
priuciple explained in IT 46. Thus, in the last example, f, 
J, J, ^, we find a 4 and a 3 both among the numerators and 
among the denominators; therefore we drop them, multiply- 
hig together only the remaining numerators, 2 X 7 = 11, for 
a new numerator, and the remaining denominators, 5 >C 8-:= 
40^ for a u^vf denomiuatory making ti =^ *^^ ^ before* 

Ik 
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5. f of |of f of |of ^ of {off =:howinuch? Ans. ^ 

6. What is the coutiuual product of 7, ^,^ of | and Z^ ? 

Note, The integer 7 may be reduced to the form oi aa 
improper fraction by writing a unit under it for a deuoinina' 
tor, thus, J . . Ans. 2^ 

7. At ^ of a dolkr a yard, what will } of s^ yard of cloth 
cost? 

8. At 6f dollars per barrel for flour, what will -^ of a bar 
rel cost ? 

6f =V; then V-X A = M= $mh ^ris. 

9. At f 'of a dollar per yard, what cost 7J yards ? 

Ans, $6J^. 

10. At $2^ per yard, what cost 6| yards ? Ans. $ 14|f. 

11. What is the continued product of 3, f> f of |, 2^, and 
^ off oft? y Am §if- 

IT 54* The'Ruia^ for me multiplication of fractions may 
now be presented at one view : — 

I. To mtdtiphf a fraction by a whole number ^ or a whole 
number by a fraction^ — Divide the denominator by the whole 
number, when it can be done without a remainder ; other- 
wise, midtiply the numerator by it, and upder the product 
write the denominator, which may then be reduced to a 
i^ble or mixed number. 

II. To multiply a mixed number by a whole number, — Multi- 
ply the fraction and integers, separately ^ and add their pro- 
ducts together. 

III. To multiply one fraction by anothery — Multiply together 
the numerators for a new numerator, and the denominators for 
#iiew denominator. 
' Nate. If either or both are tmxed nwnbersy they may first 

^__ ht reducei. to improper fractions* 

""* EXAMPLES FOR PRACTICE. 



s^^-ffc 




At $ f per yard, what cost 4 yards of cloth ? 5 

? 6 yds. ? 8 yds. ? 20 yds. ? 

Ans. to the last^ $ 15. 

Multiply 148 by i- by J. by ^. by f\. 

Last producty 44-^ 
-Jl, If 2^ tons of hay keep 1 horse througn the winter, 



•*■ - --,— «^ r',-*-^ 
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liow much will it take to keep 3 horses the same time?  * 
7 horses ? 13 horses ? Am. to lasty 37-^ tons. 

4 What will 8^ harrels of cider come to, at $ 3 per 
barrel ? 

6. At f 14| per cwt., what ^vill be the cost of 14^cwt.? 

6. A owned ^ of a ticket ; B owned ^ of the same ; the 
ticket was so lucky as to draw a prize of $ 1000 i what was 
each one's share of the money ? 

7. Multiply i of f by f of f. Product, -J. 

8. Multiply li by 2-1^. Prodrnt, 15|. 

9. Multiply J by 2§. Product, 2^. 

10. Multiply f of 6 by f. Product, 1. 

11. Multiply I of 2 by i of 4. Product, Z. 

12. Multiply continually together ^ of 8, f of 7, J of 9 
end f of 10. Product, 20. 

13. Multiply 1000000 by }. Product, 555555f. 

To divide a whole number by a fraction. 

IT 55. We have already shown (IT 49) how to divide a 
fraction by a whole number ; we now proceed to show ho*w 
to divide a whole number by a fraction. 

1. A man divided $9 among some poor people, giving 
them f of a dollar, each ; how many were the persons who 
received the mooey ? 9 -s- J iz= how many ? 

1 dollar is ^, and 9 dollars is 9 times as many, that is, ^ ; 
then f is contained in -^ as many times as 3 is contained 
in 36. ^ Asis, 12 persons. 

That is, — Mtdtiply the dividend by the denomiruUor of the 
dividing fraction, (thereby reducing the dividend to parts of 
the same magnitude as the divisor,) and divide the product 
by the numerator. 

2. How many times is f contained in ft ? 8 -^ f = how 

many ? 

OPERATION. 

8 Dividend* 
5 DetwmncAof* 

NtsmeraJtOTy 3)40 

Qxtotienl^ 13^ times, the Answer. 

To multiply by a fraction, we have seen, (IT 52,) implies 
two operations-^— a divmon and a multiplication; so, also, to 
divide by a fraction impdies two operationa— ^ multipUcaHan 
andadioimn. 
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IT 56 



^ 55. Division is the reverse of multiplication. 



To mulliply by a fraction, 
wliether the multij)lican(i be 
a wliole number or a fraction, 
as has been already shown, 
(H 52,) we divide by the de- 
nominator of the multiplying 
fraction, and midCiply the quo- 



To divide by a fraction, 
whether the divider d be a 
whole number or a fraction, 
we mxdliphj by the denomina- 
tor of the dividing fraction, 
and divide the product by the 
numerator. 



tient by the numerator. 

Note, In either case, it is matter of indifference, as it 
respects the result, which of these operations precedes the 
other; but in practice it will frequently be more convenient, 
that the multiplication precede the division. 



12 multiplied by J, the pro- 
duct is 9. 

In multiplication, the mul- 
tiplier being less than unity, 
or. 1, will require the product 
to be less than the multipli- 
cand, (ir 52,) to which it is 
only equal when the multi- 
plier is 1, and greater when 
the multiplier is nwre than 1. 



12 divided by J, the quo- 
tient is 16. 

In division, the divisor be- 
ing less than unity, or 1, will 
be contained a greater number 
of times; consequently will re- 
quire the quotient to be great" 
er than the dividend, to which 
it will be equal when tlie di- 
visor is 1, and le^s when the 
divisor is more than 1. 



?cg 



ESVi*. 



EXA3IPLES FOR PRACTICE. 

1. How many times is ^ contained in 7 ? 7 -7- J = hovir 
many ? 

2. How many times can I draw J of a gallon of ^vine out 
of a cask containing 26 gallons ? 

3. Divide 3 by f 6 by f . 10 by f . 

4. If a man drinlc -^^ of a quart of rum a day, how long 
11 3 gallons last him ? 
6. If 2 J bushels of oats sow an acre, how many acres will 

82^ bushels sow ? 22 -=-2 J z=: how many times ? 

Note, Reduce the mixed number to an improper frac- 
tion, 2^ = Y^. . Ans. 8 acres. 

5. At $4f a yard, how many yards of cloth may be 
ponglit for $ 37 ? Ans, 8^ yards. 
: %^ How many times is -^Ar contained in 84 ? 

Am* 90 j times* 









^ 
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8« How manjr times is ^ contained in 6 ? 

Ar#. I of 1 time. 

9, How many times is 8| contained in 63 ? 

An$. 6f f times. 

10. At I of a dollar for building 1 rod of stone wall, how 
many rods may be built for $ 87 ? 87 -f- f == how many 
times? 

To divide onefraclion % another. 

c IT 57. 1. At } of a dollar per bushel, how much rye may 
be bought for f of a dollar ? f is contained in f how many 
times ? 

Had the rye been 2 whole dollars per bushel, instead of § 
of a dollar, it is evident, that f of a dollar must have been 
divided by 2, and the quotient would have been -^ ; but the 
divisor is 3ds, and 3ds will be contained 3 times where a 
like number of whole ones are contained 1 time; conse- 
quently the quotient -f^ is 3 times too smaUj and must there- 
fore, in order to give the true answer, be multiplied by 3, 
that is, by the denominator of the divisor ; 3 times -^ = 
•^, bushel, Ans. 

The process is that already described, IT 55 and IT 56. If 
carefully considered, it will be perceived, that the numerator 
of the divisor is multiplied into the denominator of the divi- 
dend, and the denominator of the divisor into the numerator 
of the dividend ; wherefore, in practice, it will be more con- 
venient to invert the divisor ; llius, ^ inverted becomes J ; 
then multiply together the two upper terms for a nmnerator^ and 
the two lower terms for a denominaiory as in the multiplication 
of one fraction by another. Thus, in the above example, 
3X3 9 , - 
2X5~10'^^ 

EXAMPLES FOR PRACTICE. 

2. At ^ of a dollar per bushel for apples, how many bush- 
els may be bought for f of a dollar ? How many times is | 
contained in J ? Am. 3^ bushels, 

3. If I of a yard of cloth cost f of a dollar, what is that 
per 3rard ? It will be recollected, (H 24,) that when the cost 
of any quantity is given to iind the price of a unit, we divide 
the cost by the tptanHty. Thus, f (the cost) divided by { 
(the quantity) will give the price of 1 yard. 

Am. ff of a dollar per vard. 



/' 
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PRfTOP. If the work be right, (ITJe, ** Proof,") tJie pro* 
duct of the quotient into the divisor will be equal to the 
livideiid ; thus, W X j = 8* This, it will be perceived, 
is multiplying the price of one yard (JJ) by the quantity (J) 
to find the cost ({;) and is, in fact, reversing the question, 
thus, If the price of 1 yard be §^ of a dollar, what will J^ of a 
yard cost ? Am, f of a dollar. 

Nole. Let the pupil be required to reverse and prove the 
succeeding examples in the same manner. 

4. How many bushels of apples, at -^ of a dollar per 
bushel, may be bought for |- of a dollar ? Am. A\ bushels. 

5. If 4 1 pounds of butter serve a family 1 week, how 
many weeks will 36 J pounds serve them ? 

• The' mixed numbers, it will be recollected, may be re- 
duced to improper fractions. Asis. 8jg^ weeks. 

6. Divide^ by j^. Quo/. 1. Divide J by J. Qf<o/. 2. 

7. Divide i by f Quof.3. Divide i by -,8^. QuoU\\. 

8. Divide 2^ by 1^. Divide lOf by 2f 

^uoU If qmU 4 II 

9. How many times is -^ contained in f ? Am, 4 times 

10. How many times is ^ contaiueu in 4j^ ? 

Am. \\\ timCu. 

11. Divide J of f by f of \. Quot. 4. 

IT 68. The Rule for dioision of fi actions tnay now beyrc' 
sented at one view : — 

I. To divide a fraction by a whole number^ — Divide the 
numeraior by the whole number, when it can be done with- 
out a remainder, and under the quotient write the denomi- 
nator ; otherwise, multiply the denominatorhy it, and over the 
product write the numerator. 

H. To divide a wfiole number by a fraction^ — Multiply the 
dividend by the defiomhtator of the fraction, and divide tlio 
product by the nwnerator. 

IF I. To divide one fraction by another^ — Invert the divisor 
and multiply together the two upper terms for a numerator, 
and the two lower terms for a denominator. 

Note. If either or both are mixed numbers, they may be 
reduced to improper fractions. 



. 
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EXAHPIiES FOR PRACTICE. 

1. If 7 lb. of su^ar cost -^(V of a dollar, what is 
pound ? -^^ -^ 7 =r how much ? f of ^„ is how 

2. At $ I for g of a barrel of cider, what is tliat p 
rel? 

3. If 4 pounds of tobacco cost i of a dollar, what 
pound cost? 

4. If } of a j-ard cost $ 4, what is the price per ya 

5. If 143 yards cost $ 75, what 19 the price per ya 

Ai 

6. At 31^ dollars Tor 10^ Barrels of cider, what 
per barrel ? A) 

7. How many times is J contained in 746 ? Ans. 

8. Divide ^ of J by J. Divide i by J o 

Quol. t- Qt* 

9. Divide J of | by ^ of J. Q 

10. Divide^ of 4 by -^ < 

11. Divide 4| by |of4. (Jw 

12. Divide { of 4 by 4^. Q 



ADDITION AND SUBTRACTION OF FRACT 

IT SS>. 1. A boy gave to one of his companions ' 
oranj^c, to another |, to another ^ ; what part of an 
did he give to all ? f + ^ -J- ^ — how much ? 

2. A cow consumes, in 1 month, -ft of a ton of 
horse, in the same time, consumes ^ of a ton ; and 
of oxen, -^ ; how much do they all consume ? ho\ 

more does the horse consume than the cow ? tl 

than the horse ? ft + A + ■ft = bow much I ft - 
how much ? ft — ft ^ how much ? 

3.- i + ^ + i^bowmach ? J — ^=3 how mud 

4. ^ + ^+^ + i^-{-^^ = hoyrmucht ||- 
how much > 

5. A boy, having j of an apple, gave J of it to his 
what part of the apple had lie left ? f — ^ =: how d 
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When the denominators of two or more fractions are alike^ 
(as in the foregoing examples,) they afe said to have a common 
denominator. The parts are then in the same denomina- 
tion, and, consequently, of the same ifiagnitude or value. It 
is evident, therefore, that they may he added oi" subtracted, 
by adding or subtracting their ntmercttorsy that is, the num- 
ber of their parts, care being taken to write under the re- 
sult their proper denominator. Thus, ^-j- '^ = ^§^; f — } 

6. A boy, having an orange, gave f of it to his sister, and 
i of it to his brother ; what part of the orange did he give 
away ? 

4dis and Sths, being parts of different magnitudes, or value, 
cannot be added together. We must therefore first re^luce 
them to parts of the same magnitude, that is, to a common de^ 
nominator, J ^^^ ^ parts. If each of these parts be divided 
into 2 equal parts, that is, if we multiply both terms of the 
fraction ^ by 2, (IT 46,) it will be changed to f ; then f and 
i are J. Ans, ^ of an orange. 

7. A man had } of a hogshead of molasses in one cask, 
and ^ of a hogshead in another ; how much more in one 
cask than in the other ? 

Here, Sds cannot be so divided as to become 5ths, nor 
can 5ths be so divided as to become 3ds ; but if the 3ds be 
each divided into 5 equal parts, and tlie 5ths each into 3 
equal parts, tliey will all become 15ths. The § will become 
■{■%, and the | will become -^ ; then, ^ taken from -^f leaves 

f 60. From the very process of dividing each of the 
parts, that is, of increasing the denominators by multiplying 
them, it follows, that each denominator must be ?l factor of 
the common denominator ; now, multiplying dl the denomina-* 
tors together will evidently produce such a number. 

Hence, To reduce fractions of different denominators to 
equivalent fractioris^ honing a common denominator^ — ^Rtjle : 
Multiply together all the denominators for a common denomi^ 
natory and, as by this process each denominator is multiplied 
by all the others, so, to retain the value of each fraction, 
multiply each numerator by all the denominators, except its 
own, for a new numerator^ and under it write the common 
denominator. 



< 
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XlXA]ltPL.£S FOH PRACTICE. 

!• Reduce §, | and ^ to fractions of equal yalue, having a 
eommon denomitiator. 
8 X 4 X 5 z= 60, the coiamon denominator. 
2X4X3 = 40, the new numerator for tiie first fraction. 
3X3X5 = 45, the new numerator for the second fraction* 
3X4X4 = 48, the new numerator for the third fraction. 

The new fractions, therefore, are ^, f^, and ff » By an 
inspection of the operation, the pupil will perceive, that the 
numerator and denominator of each fraction have heen mui* 
tiplied hy the same numbers; consequently, (IT 46,) that 
their value has not been altered. 

2. Reduce -^y f , ^ and <| to equivalent fractions, having a 
common denominator. Am. ^J, J|§, f^J, ^|f . 

3. Reduce to equivalent fractions of a common denomi- 
nator, and add together, ^, ^, and j^. 

^^' U + U + U = U — ^Uy ^wo«n'* 

4. Add together f and f . Amaimt, 1 j-}. 

5. \\Tiat is the amount of i -f } + 1 + 1 ? 

Ans. f^ = 1^; 

3. What are the fractions of a common denominator 
equivalent to f and f ? Ans. ^ and f ^, or -^ and ff . 

We have already seen, (IT 69, ex. 7,) that the common 
denominator may be any number, of which each given de- 
nominator is a factor, that is, any number which may be di- 
vided by each of them without a remainder. Such a number 
is called a common multiple of all its common divisors, and 
the kast number that will do this is called their least com- 
mon multiple ; therefore, the least common denominator of any 
fraction^ is the least common multiple of all their denominators. 
Though the rule already given will always find a common 
multiple of the given denominators, yet it will not always 
find their least common multiple; . In the last example, 24 
is evidently a common multiple of 4 and 6, for it will exactly 
measure both of them; but 12 will do the same, and as 12 is 
the least number ^at v<411 do this, it is the least common 
mukipie of 4 and 6. It will th^efore be convenient to have 
a rule for d^nding this least common multiple. Let the num* 
hers be 4 and 6. 

It is evident, that one number is a multiple of another, 
when the former contains all the factors of the latter. The 
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factors of 4 are 2 and 2, (2X2 = 4.) The factor^ of 6 
are 2 and 3, (2X3 = 6.) Consequently, 2 X 2 X 3 = 12 
contains the factors of 4, that is, 2 X 2 ; and also contains the 
factors of 6, that is, 2X3. 12, then, is a common multiple 
of 4 and 6, and it is the least common multiple, hecause ;t 
does not contain .any factor^ except those which make up 
the numbers 4 and 6 ; nor either of those repeated more 
than is necessary to produce 4 and 6. Hence it follows,* 
that when any two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once omitted. 

^ 61- On this principle is founded the Rule for fnding 
the least common multiple oj two or more numbers. Write 
down the numbers in a line, and divide them by any number 
that will measure two or more of them ; and write the quo- 
tients and undivided numbers in a line beneath. Divide this 
line as before, and S9 on, until there are no two numbers 
that can be measured by the same divisor ; then the conti- 
nual product of all the divisors and numbers in the last line 
will be the least common multiple required. 

Let us apply the rule to find the least common multiple 
of 4 and 6. 

4 and 6 may both be measured by 2 ; the 
quotients are 2 and 3. There is no number great- 
er than 1, which will measure 2 and 3. There- 
fore, 2 X 2 X 3 = 12 is the least common mul- 
tiple of 4 -and 6. 
If the pupil examine the process, he will see that the di- 
visor 2 is a factor common to 4 and 6, and that dividing 4 
by this factor gives for a quotient its other factor, 2. In the 
same manner, dividing 6 gives its other factor, 3. Therefore 
the divisor and quotients make up all the factors of the two 
numbers, which, multiplied together, must give the com- 
mon multiple. 

7. Reduce f , j-, f and ^ to equivalent fractions of the 
least common denominator. 

Then, 2X3X2 = 12, least common 
t denominator. It is evident we need 
" not multiply by the Is, as this would ^ 
not alter the result 
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OPERATION. 
'2 )4.2.3. 

^) 2 . 1 . 3 . 
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To find the new numerators, that is, how many 12ths 
each fraction is, we may take I, ^9 | and ^ of I2. Thus : 

I of 12 = 9 Y 

1 r , 2 (5 / New numerators, which, 

f f 1 9 n Q / written over the com- 
i 12 o i jj^Qjj denominators, give 
i of 12 = 2 ) ' ^ 

Ans. ^, ^%, tV and -^. 

8. Reduce ^, f , and f to fractions having the least com- 
mon denominator, and add them together. 

^^' ii+ih + ^i = H= !«> amount. 

9. Reduce ^ and ^ to fractions of the least common de- 
nominator, and subtract one from the other. 

Ans, ^ — -j^ = ^, difference. 

10. What is the least number that 3, 5, 8 and 10 will 
measure? Ajis, 120. 

11. There are 3 pieces of cloth, one containing 7J yards, 
another 13|^ yards, and the other 15 J yards; how n^auy 
yards in the 3 pieces. 

Before adding, reduce the fractional parts to their least 

common denominator ; this being done, we shall have, 

ITS — -y 8 Adding together all the 24ths, viz. 18 + 20 

^J — 'if ) + 21, we obtain 59, that is, Jf = 24 f 

I3f = 13§J > \\re write down the fraction ^^ under the 

i5J= 15§^ ) other fractions, and reserve the 2 integers 

A ^TiT *^ ^^ carried to the amount of the other 

^** integers, making in the whole 37^, Ana. 

12. There was a piece of cloth containing 3 if yards, 
from which were taken 12§ yards ; how much was them 
left? 

We cannot take 16 twenty-fourtlfe 
34| = 34^^ Ql) from 9 twenty-fourths, (^ ;) we 

12§ zz: 12^1 must, therefore, borrow 1 integer, = 24 

Ans ~2Ur vds twenty-fourths, (f J,) which, with §^. 

2i p ' makes §J; we can now take ^J- ixmdt 
JJ, and there will remain ^; but,*as we borrowed, so also 
we must carry 1 to the 12, which makes it 13, and 13 from 
34 leaves 21. Ans, 21^i 

13. What is the amount of J of J of a yard, § of a yar^i. 
and ^ of 2 yards ? 

Note, The compound fraction may be reduced to a 
pie fraction ; thus, ^ of J = f ; and ^ of 2 = | ; then, 
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IT Cd. From the' foregoing examples we derive (he (bl- 
lenving Rule : — To add or imJ^act fractwm^ add or subtract 
their nwmertUorSy when they have a common denominator , 
otherwise, they must first be reduced to a common denomi- 
nator. 

Note. Compound fractions must be reduced to simple 
fractions before adding or subtracting. 

£XAMPLES FOR PRACTICE. 

1. What is the amount off, 4f and 12 ? Am. 17^. 

2. A man bought a tidcet, and sold f of ^ of it; what part 
of the ticket had he left ? Am. f . I 

3. Add together ^, f, ^, ^^\ and ^. AnunaUy 2|§. 

4. What is the difference between 14^ and 16^ ? 

Ans. la. 

5. From 1 j^ take f. Remainder^ |. 

6. From 3 take i. Rem. 2^^ 

7. From 147^ take 48|. Rem. 98{ . 
S. From ^ of -^(^ take ^ of ^. Rem. ^^ 

9. Add together 112j^ 31 If, and lOOOJ^ 

10. Add together 14, 11, 4), ^ and ^. 

11. From.f take ^. From ( take }. 

12. What is the di/ference between j- and |? f and ^? 
. (andf? iandf? f and |.? ^andf? 

13. How much is 1— i? 1 — J? 1 — f? 1— f? 
2_}? 2 — f? 2i — J? H — ^^ 1000 — T»<y? 



REDUCTION OF FRACTIONS. 

IT 58. We have seen, (IT 33,) that integers of one denoini 
nation may be reduced to integers of another denomination* 
It is evident, that /rac/iww of one denomination, after the 
game manner, and by the same ndeSy may be reduced to 

Factions of another denomination; that is, fractions^ like 
itegers, may be brought into lower denominations by mu^ 
tljplicati4my and into higher denominations by divmon. 
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To reduce higher into lower 
deuominatums. 

(Rule. See IT 34.) 

1. Reduce 3-jv of a pound 
to pruce, or the. fraction of a 
penny. 

Note, Let it be recollect- 
ed, thflt a fraction is midtiplied 
either by dioiding its denomi- 
nator^ or by midtiplying its nu- 
merator. 

yi^ jB X 20 = tV s- X 12 
=:fd. Ans, 

Or thus: ^o(^o{^=z 
f 18 = f of a penny, Ans. 

3. Red fce y^Vrr ®^ * pound 
to the fraction of a farthing. 
T^W ^ • X 20 = y§f ^ s. X 

12 = -ft^a, d. X 4 = vwo = 

Or thus : 
Num. 1 

20 s. in 1 £. 

20 

12 d. in 1 8. 

240 

4 q. in 1 d. 

960 

5. Reduce 2-^^ of a guinea 
to the fraction of a penny. 

7. Reduce 4^ of a guinea to 
the fraction of a pound. 

Consult IT 34, ex. 11. 

9. Reduce ^ of a moidore, at 
86 8. to tlie.fractionora guinea. 

11* Reduce «j^ of a pound, 
Troy, to the fraction of an 
Ottuce. 

L» 



To reduce Uneer into higher 
denomiHOtlons. 

(Rule. See IT 34.) 

2. Reduce ^ of a penny to 
the fraction of a pound. 

Note. Division is perform- 
ed either by dividing the ««- 
meratofy or by multiplying the 
denominator. 

f d. -i- 12 = tVs- -^ 20 == 
j^ij- Jw . Arts. 

Or thus : f of -j^ of 2\, := 

tAu" ^^ "T^TS ^ • Ans. 



4. Reduce f of a farthing 
to the fraction of a ponnd. 
f q. -?- 4 = T% d. -f- 12 = 

tIj s. H- 20 = ^tflnyzziTaVTF ^ • 

Or thus : 
Denom. 4 

4 q. in 1 d. 

12 d. in 1 s. 

192 
20 s. inl £. 



3840 
Then,;jA^ = T2W^-^a« 

6. Reduce | of a penny to 
the fraction of a guinea. 

8. Reduce ^ of a pound to 
the fraction of a guinea. 

10. Reduce f|^ of a guinea 
to the fraction of a moidore. 

12. Reduce f of an ounce 
to the fraction of a pound 
Troy. 
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13. Rednee ^^ of a pound, 
avoird\i{)oi8, to tke fraction of 
an ounce. 

15. A man has y^ of a 
hocfshead of wine; what part 
is that of a pint ? 

17. Afcucambergrewtothe 
leng;th of ygVo ^^ * ^^^^ i what 
part is that of a foot ? 

19. Reduce | of ^ of a 
pound to the fraction ef a shil- 
ling. 

21. Reduce i of /^ of 8 
pounds to the fraction of a 
penny. 






IT 04. It will frequently be 
required to find the vcdue of a 
fraction^ that is, to reduce a 
fraction to integers of less de^ 
nomnations. 

0* What is tlie value of J 
of a pound ? In other words, 
Reduce f of a pound to shil- 
lings and pence. 

f of a pound is ^ = 13J shil- 
liftgs ] it is evident from ^ of 
ft f hilling may be obtained 
ft&iie pence ; ^ of a shilling is 
itf^ == 4 d. That h^— Multiply 
me manercUor hy thai number 
Hjbiidi will reduce it /«> the next 
inr^ dsnominaiionf and divide 
Mij§:product by the denominator; 
^m^e be a remainder^ rrndtiply 
j||M divide as before^ and so on ; 
^^^moeralqmtientSy placed one 
Ipfr another^ in their ordery 
li^ie the answer. 



I 14. Reduce f of tn ounce 
to the fracticAi of a pound 
avoirdupois. 

16. A man has ^j of a pint 
of wine ; whi^ part is that of 
a hogshead ? 

18. A cucumber grew to 
the length of 1 foot 4 in dies 
= 11 = f of a foot ; what part 
is that of a mile ? 

20. f^ of a shilling is | of 
what fraction of a pound ? 

22. ^^ of a penny is J of 
what fraction of 3 pounds? 
-*jfi^ of a penny is -^ of whut 
part of 3 pounds ? -^-^ of a 
penny is | of -^ of how manj 
pounds ? 

It will frequently be r«^ 
quired to reduce integers to 
the fraction of a greater de* 
nomination. 

2. Reduce 13 s. 4 d. to the 
fraction of a pound. 

13 s. 4 d. is 160 pence- 
there are 240 pence in a 
pound ; therefore, 13 s. 4 d. is 
^J = J of a pound. That 
is, — Reduce the given sum or 
quantity to tke hast deTuJfnina* 
Hon mentioned m ity for a nur 
meraior ; then reduce aninte* 
ger of that greater denominor 
tion (ti) a fraction of which it 
is required to reduce the giv- 
en sum or quantity) to the 
same denoniination,for a denomi 
natoT^ and tfiey wiUfom tke 
fraction rebuked* 
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EXAMPLES FOR PEACTICE. 

3. Ul)at is the value of | 
<if a shilling ? 



Nvmier. 



OPERATION. 
8 
12 



Denom. 8)36 (4 d. 2 q. An$. 
82 

It 

4 

"l6(2q. 
16 

5. yVh^t 18 the value of f 
af a pouiHi Troy ? 

7. What is the value off 
of a pound avoirdupois ? 



9. f of a m(Hith is how ma- 
ny days, hours, and minutes ? 

11. Reduce^ of a oaile to 
its proper quantity. 

13. Reduce ^ of an acre 
to its proper quantity. 

15. What is the value of 
•)f of a doUar in shillings, 
penee, &c. ? 

17. ^ hatis&e value of^ 
of a yard > 

1^. Wbalifflbe^HeiOf^ 
•f a ton ? 



EXAMPLES FOR PRACTICE. 

4. Reduce 4 d. 2 q. to the 
fraction of a shilling. 

OPERATION. 
4 d. 2 q. Is. 

4 12 



18 jYumer. 



12 
4 

48 Z)€9iofn. 
Jf = I Ans. 



6. Reduce 7 oz. 4 pwt tc 
the fraction of a pound Troy 

8. Reduce 8 oz. 14} dr. to 
the fraction of a pound avoir- 
dupois. 

Note* Both the numerator 
and the denominator must he 
reduced to 9ths of a dr. 

10. 3 weeks, 1 d. 9 h. 36 m. 
is what fraction of a month ? 

12. Reduce 4 fur. 125 yds. 
2 ft 1 in. 24- bar. to the frac- 
tion of a mile. 

14. Reduce 1 rood 30 poles 
to the fraction of an acre. 

16. Reduce 5 s. 7j> d. to 
the fraction of a dollar. 
» 

18. Reduoe 2 ft 8 in. 1^ b. 
to the fraction «f a yard. 

20. Reduce 4 cwt 2 qr. 12 
lb. 14 oz. 12-^ dn to the frac- 
tion of a ton. 

Note, Let the pupil be required to reverse and prove the 
following examples : 

81. What is the value of ^ of a guinea? 
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* t 

22. Reduce 3 roods 17^ poles to the fraction of an acre. 

23. A man bought 27 gal. 3 qts. 1 pt. of n\,oi^ses ; M'hat 
part i« that of a hogshead ? ^^ ' ^ 

24. A man purchased ^3 of 7 cwt* of sugaf^; how much 
sugar did he purchase ? ^ .. / 

25. 13 h. 42 m. 51f s. is what part or fraction of a day ? 



SXTPPXiZEBOSNT TO FRAOTZONS. 

QUESTIONS. 

1. What are fractions 1 2. Whence is it that the parts 
into which any thing or any number may be divided, take 
their name ? 3. How are fractions represented by figures ? 
4. What is the number above the line called r — Why is it 
so called ? 5. What is the number below the line called ? 
— Why is it so called ? — What does it show ? 6. What is 
it which determines the tnagnitude of the parts ? — Why * 

7. What is a simple or proper fraction ? an improper 

fraction ? '- a mixed number ? 8. How is an improper 

fraction reduced to a whole or mixed number? 9. How iv 

a mixed number reduced to an improper fraction ? % 

whole number? 10. What is understood by the terms of the 
fracJionl 11. How is a fraction reduced to its most simple 
or lowest terms ? 12L What is understood by a common di- 
visor? — by the greatest common divisor? 13. How is 

it found ? 14. How many ways are there to multiply a frac- 
tion by a whole number? 15. How does it appear, that t/i- 
vidiny the denominator mnlliplies the fraction ? 16. How is a 
mixefi number multiplied?. 17. What is implied in multi- 
plying by a fraction ? 18. Of how many operations does it 
consist? — What are they? 19. When the multiplier is /^w 
than a unit, what is the product compared with the multi- 
plicand? 20. How do you multiply a whole number by 
a fraction? 21. How do you multiply one fraction by ano- 
ther? 22. How do you multiply a mixed number by a 
mixed number ? 23. How does it appear, that in mnftiply- 
ing both terras of the fraction by the same number the value 
of the fraction is not altered ? 24. How many ways arc 
there to divide a fraction by a whole number? — What are 
they? 26. How does it appear that 9. fraction is dimdtd by 
mtltiplying its defunnifuUorf 26. How does dividing by a 
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frftetion differ from multiplying by a fraction? 27. When 
the dwisor is less than a unit, what is the quotient comnaied 
with the diridend ? 28. What is understood by a common 

denominator ? the 2ei»f common denomhiator ? 29. 

How does it appear, that each given denominator must be a 
factor of the common denominator ? 30. How is the eom- 
mon denominator to two or more fractions found ? 31. 

What is understood by a multiple 7 by a common mtdti- 

plel — by the least common multiple ? — ^What is the pro- 
cess of finding it ? 32. How are fractions added and sub- 
tracted ? 33. How is a fraction of a greater denomination 

reduced to one of a less? of a less to a greater? 34. 

How are fractions of a greater denomination reduced to in- 
tegers of a less ? '  integers of a less denomination to the 
fraction of a greater ? 



EXERCISES. 

1. What is the amount of f and f ? *./ i and J? 

of 12^, 3} and 4f ? Am, to the Imty 20f J^. 



2. To ^ of a pound addf of a shilling. Amwmt^ 18^ s. 
Note, First reduce both to the same denomination. 

3. f of a day added to } of an hour make how many 
hours ? what part of a day ? Ans. to the last^ | J d. 

4. Add ^ lb. Troy to -fj ^^ ^^ ^^- 

Amountj 6 oz. 11 pwt. 16 gr. 
6. How much is i less i? ^ — i? ^— ,b^? 14^ 
^4|? 6 — 4f? HS — iof*of|? 

Ans» to the lasly ^f ^. 

6. From i shilling take f of a penny. Rtm. 5^ d. 

7. From f of an ounce take -^ of a pwt 

Rem. 1 1 pwt 3 gra. 

8. From 4 days 7^ hours take 1 d. 9^^ h. 

Rem. 2 d. 22 h. 20 m. 

9. At $ } per yard, what costs } of a yard of cloth ? 

IT 65. The price of unity, or 1, being given, to find the 
cost of any quantity, either less or more than uufty, miiWiply 
the price by the quantity. On the other hand, the rost of an^ 

auantity, either less or more than unity, being given, to find 
le price of unity, or 1, dimde the cost by the (pianttry, 

Ans, $ii' 
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1. If II lb. o^ sugar cost A ^^ * shilling, what will f J of 
a pound cost ?* 

This example! will require two operations : first, as above, 
to find the price of 1 lb. ; secondly, having found the price 
of 1 lb., to find the cost of f f of a pound. -^^ s. ^ ii (H 
of -h s. IT 67) = ^ s. the price of 1 lb. Then, -^ s. X 
B (B of ^h 8- 1^ 53) = fJH s. = 4 d. 3f$Ji q., iht 
Atiswer. 

Or we may reason thus : first to find the price of 1 lb* : 
fl lb. costs -^ s. If we knew what -^ lb. would cost, 
we might repeat this 13 t^mes, and the result would be the 
price of 1 lb. H is 11 parts. If ^ lb. costs -,3^ s., it is evi- 
dent -iV lb. will cost ^ij- of -^ = jf^ s., and |§ ib. will cost 
13 times as much, that is, ^^ s. = the price of 1 lb. Then, 
H of AV 8- = HH »•> t^e cost of j§ of a pound, f 8i? «• 
= 4 d. 'S\m q., as before. This process is called solving 
the question by analysis. 

After the same manner let the pupil solve the following 
questions : 

2. If 7 lb. of sugar cost 2 of a dollar, what is that 
pound ^ I of J = how much ? What is it for 4 Ib. ? ^ 
of J = how much ? What for 12 pounds ? y of j = how 
much ? Ans. to the last^ $1^ 

3. If 6 J yds. of cloth cost $ 3, what cost 9^ yards ? 

Ans. $4*269. 

4. If 2 oz. of silver cost $ 2*24, what costs J oz. ? 

-47». $'84, 

5. If If- oz. costs $ -fj, what costs 1 oz. ? Ans, $ 1*283. 

6. If ^ lb. less by ^ costs 13^ d., what costs 14 lb. less by 
^ of 2 Ib. ? Ans, 4£. 9 s. 9^\ d. 

7. If i yd. cost $ 5, what will 40 J yds. cost ? 

Atis, $59*062+. 

8. If Jg of a ship costs $ 251, what is ^j of her worth > 

Ans, $53*785 4-. 

9. At 38i5. per cwt., what will 9§ lb. cost? 

Ans, 6 s. 3-^d. 

10. A merchant, owning f of a vessel, sold f of his share 
for $ 957 ; what was the vessel worth ? Atis, $.1794*375. 

11. If I yds. cost ^£,y what will ^ of an ell Eng. cost? 

Ans, 17 8. 1 d. 2f q^ 

■I III ] I i» I »   I I ^»— - I I 

* IMiis ami the followm^^ nre Examples usually referred to the rule Proportion 
vt RuU of Three, Bee 1[ 95 ex. 35. 



^, 



IT 65. SUPPLEMENT TO FRACTIOITS* 731 

12. A. merchant bought a number of bales of velvet, each 
containing 129^ yards, at the rate of $ 7 for 5 yards, and 
sold them out at the rate of $ 1 1 for 7 yards, and gained 
$ 200 by the bargain ; how many bales were there ? 

First tind for what he sold 5 yards ; then what he gained 
on 5 yards — what he gained on 1 yard. Then, as many times 
as the sum gained on 1 yd. is contained in $ 200, so many 
yards there must have been. Having found the number of 
yards, reduce them to bales. Ans, 9 bales. 

13. If a staff, 5$ ft. in length, cast a shadow of 6 feet, how 
high is that steeple whose shadow measures 153 feet? 

Ans, 144j^ feet 

14. If 16 men finish a piece of work in 28-^ days, how 
long will it take 12 men to do the same work ? 

First find how long it wonl4 take 1 man to do it ; then 12 
men will do it in -^ of that time. Ans. 37| days. 

15. How many, pieces of merchandise, at 20^ s. apiece, 
"aiust be given for 240 pieces, at 12^ s. apiece ? Ans. 149-jy,-. 

16. How many yards of hocking that is 1^ yd. wide will 
be sufficient to line 20 yds. of camlet that is j of a yard 
wide ? 

First find the contents of the camlet in square measure ; 
then it will be easy to find how many yards in length of 
bocking that is 1 j- yd. wide it will take to make the same 
quantity. . Ans. 12 yards of camlet 

17. if H yd. in breadth require 20 j. yds. in length to 
make a cloak, what in length that is j yd. wide will be re- 
quired to make the ^ame ? Ans. 34^ yds. 

18. If 7 horses consume 2f tons of hay in 6 weeks, how 
mapy tons will 12 horses consume in 8 weeks ? 

If we knew how much 1 horse consumed in 1 week, it 
-would be easy to find how much 12 horses would consume 
in 8 weeks. 

2^ :=z -^ tons. If. 7 horses consume -^ tons in 6 weeks, 
1 horse will consume -f of -y- = ^ of a ton in 6 weeks ; §nd 
if a horse consume ^ of a ton in 6 weeks, he will consume 
^ of ^^ = -j^ of a ton in 1 week. 12 horses will consume 
12 times -^ = -f Jf in 1 week, and in 8 weeks they will 
consume 8 times -f^f = -y^ =: 6f tons, Ans. 

19. A man with his family, which in all were 5 persons, 
did usually drink 7^ gallons of cider in I week ; how much 
will they drink in 22j> weeks when 3 persons more are 
sdded to the family ? Am. 280^ gallons. 
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20. If 9 students spend 10}£. in IS days, bow nnch 
will 20 students spend in 80 days ? An$. 39£ . 18 s. 4|f d. 



DIIOZ1IIA& mAOTlOKS. 

^ 06. We have seen, that an individual thing or number 
may be divided into any number of equal parts, and that 
these parts will be called halves, thirds, fourths, fifths, sixths, 
&c., according to the number of parts into which the thing 
or number may be divided; and that each of these parts maj 
be again divided into any other number of equal parts, and so 
on. Such are called common, or vulgar fracHons. Their denom- 
inators are not uniform, but vary with every varying division 
of a unit It is this circumstance which occasions the chief 
>■ difficulty in the operations to be performed on them ; for 
when numbers are divided into different kinds or parts, they 
cannot be so easily compared. This difficulty led to the in- 
vention of dechnal fractions, in which an individual thing, or 
number, is supposed to be divided first into ten equal partSi 
which will be tenths ; and each of these parts to be again dl 
vided into ten other equal parts, which will be hmdredths, 
and each of these parts to be still further divided into ten 
other equal parts, which will be thousan^hs; and so on. 
Such are called decimal fractions^ (from the Latin word decern^ 
which signifies ten,) because they increase and decrease, iu a 
tenfold proportion, in the same manner as whold numbers. 

IF 67. In this way of dividing a unit, it is evident, that 
the denominator to a decimal fraction will always be 10, 
100, 1000, or 1 %vith a number of ciphers annexed; conse- 
l{Uently, the denominator to a decimal fraction need not be 
expressed, for the numerator only, written with a point be- 
^ fore it (^) called the separaJtrM, is sufficient of itself to ezr 
press the true value. Thus, '^■ 

^ a^ written *6. 

■^^ - A...'6S5. 

^ The denominator to a decimal fraction, although not ex* 
fussed, is always understood, and is 1 with as many ci- 
J lers annexed us there are places in the numerator. Thuj, 
'^ .%765 is a decimal consisting of four places ; consequently, 
4^ witli four ci{^ers annexed (lOOOO) is its proper denomlna ^ 
:^ar* Any decimal may be expressed in the form of a com- 
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mour £ractioti by writing under it its proper denominator. 
Th'is, '37fi6 expresaed la the fonu of » common fraction 

When whole numbera and. decimals are expressed to^ 
gather, in the some number, it is called a mixed manber. 
Thus, 25'63 is a mixed number, 25', or all the figures on the 
left haad of the decimal point, being whole numbers, and 
*63, or all the figures on the right hand of thedecimai point, 
being decimals. 

The names of the places to ten'milliouths, and, generally, 
bow to read oi write decimal fractions, may be seen fiom 
the following 









9d place. 
2d place. 
1 1st pb 

ilst pb 
2d pi! 
3d pli 
4th pli 
.Mb pIi 
6th place. 
Tth place. 



' II II II II II II II Hundreds, 

s to Tens. 

>i 01 <i o Units. 

soioosmoooi Tenths. 

; w o Oi OS tn ot Hundredths. 

> o o-tn o Thousandths. 

i o o w Ten-Thousandths. 

> O to Hundnd-Thoiuandliu: 

> (o Millionths. 
Ten-Mi!liontbs. 



i-S ■?■ = 

I'll 
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From the table it appears, that the first figure on the right 
hand of the decimal point signifies so many tenth pai«L« of a 
unit; the second figure, so many hundredth parts of a unit; 
the third tigurey so many thousandth parts of a unit, &c. It 
takes 10 thousandths to make 1 hundredth, 10 hundredths 
to make 1 tenth, and 10 tenths to make 1 unit, in the same 
manner as it takes 10 units to make 1 ten, 10 tens to make 
1 hundred, &c. Consequently, we may regard unity as a 
starting point, from whence whole n'jmbers proceed, con- 
tinually increasing in a tenfold proportion towards the left 
hand, and decimals continually decreasvng^ in the same pro- 
portion, towards the right hand. But as decimals decrease 
towards the right hand, it follows of course, that they in- 
crease towards the left hand, in the same manner as whole 
numbers. 

IT 68. The value of every figure id determined by its 
place from units. Consequently, ciphers placed at the right 
hand of decimals do not alter their value, since every signifi- 
cant figure continues to possess the same place from unity. 
Thus, *5, *50, *500 are all of the same value, each being 
equal to -j*^, or ^. 

But every cipher, placed at the left hand of decimal fi'ac- 
tions, diminishes them tenfold, by removing tlie significant 
figures further from unity, and consequently making each 
part ten times as small. Thus, *5, *05, '005, are of different , 
value, *5 being equal to i*^, or ^ ; '05 being equal to y^if, ot 
2^; and '005 being equal to y^^, or ^hi^. 

Decimal fractions, having different denominators^ are readily 
reduced to a common denominator^ by annexing ciphers until 
they are equal in number of places. Thus, '5, '06, '234 may 
be reduced to '500, '060, '234, each of which has 1000 for a 
common denominator. 

IF 69. Decimals are rei^d in the same manner as whole 
numbers, giving thd name of the lowest denomination, or 
right hand figure, to the Whole. Thus, '6853 (the lowest 
denomination, or right hand figure, being ten-thousandths) 
is read, 6853 ten-thousandths. 

A.ny whole number may evidently be reduced to decimiJ 
parts, that is, to tenths, hundredths, thousandths, &c. by an- 
nexing ciphers. Thus, 26 is 250 tenths, 2600 hundredths, 
25000 thousandtliSy &c« Consequently, any mixed number 
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may be read together, giving it the name of the lowest de- 
nomi^tiQU or right hand figure. Thus, 25^63 nnay be read 
2563 h^^redths, and the whole may be expressed in the 
form ofWcommon fraction, thus, ^fif^- 

The denominations in federal money are made to corre- 
spond to the decimal divisions of a unit now described, dol- 
lars being units or whole numbers, dimes tenths, cents hun- 
dredths, and mills thousandths of a dollar ; consequently the 
expression of any sum in dollars, cents, and mills, is simply 
the expression of a mixed number in decimal fractions. 

Forty-six and seven tenths = 46-^ = 46'7. 

Write the following numbers in the same manner : 

Eighteen and thirty-four hundredths. 

Fifty-two and six hundredths. 

Nineteen and four hundred eighty-seven thousandths. 

Twenty and forty-two thousandths. 

One and five thousandths. 

135 and 3784 ten-thousandths. 

9000 and 342 ten-thousandths. 

10000 and 15 ten-thousandths. 

974 and 102 miliionths. 

320 and 3 tenths, 4 hundredths and 2 thousandths. 

500 and 5 hundred-thousandths. 

47 miliionths. . 

Four hundred and twenty-three thousandths. 



ADDITION AND SUBTRACTION OF DECI^L!LL 

FRACTIONS. 



IT 70. As the value of the parts in decimal fractions ,^ 
creases in the same proportion as units, tens, hundreds, 8lc^ 
and may be read together ^ in the same manner as whote 
numbers, so, it is evident that alf the operations on deciiiiiii 
fractions may be performed m the same manner as on wh ^^ 
numbers. The only difficulty, if any, that can arise, in 
be in finding where to place the dtcimal point in the res 
This, in addition and subtraction, is determined by the s 
rule ; consequently, they may be exhibited together. 

1. A man bought a barrel of flour for $ 8, a firkin of 
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ter for $ 3^50, 7 pounds of i^gaf for 83^ cents^ an Ounce 
of pepper ior 6 tents ^ Miat did he give for fke wkol^ 

OPERAttON. ]% 

$ 8< = 8000 «)ill9^ or lOOOthB of a adllai*. 

8^50 = S5Q0 tam^, Ot- lOOOthS. 

<835 =: 83$ miil^, or lOOOtbs. 

^06 =± SO milil^, ot itefOOths. 

Am. $ 12'395 = 12395 mills> or lOOOths. 

As the denominatio'ns of federal inonejp^ torirespond tiritb 
the parts of decimal fractions) so tke rules for adding and 
subtracting decimals are exactly the same as for the same 
operations in federal money. (See IT 28.) 

2. A man, owing $375, paid $175^75; how much did 
he then owe ? 

O^PfcRATION. 
$ 375* = 37500 cents, Or lOOths of a dollar. 
175*75 = 17575 cents> or lOOths of a doJar. 

$ 199*25 z= 19925 cents, or IdOths. 

The operation is evidently the same ts iti subtraction of 
federal money. Wherefore, — In the addition and subtrac- 
tion of decimal fractions, — ^RuLE : Write the numbers under 
each other, tenths under tenths, hundredths under hun- 
dredths, according to the value of their places, and point ofT 
in the results as many places for decimals as are equal to the 
greatest number of decimal places in any of the given num- 
bers. 

£XABIPI<ES FOR PRACTICE. 

3. A man sold wheat at sevetal times as follows, viz, 
13*25 bushels; 8*4 bushels; 23*051 bushels, 6 bushels, and 
*75 of a bushel ; how much did he sell m the whole ? 

Am. 51^451 hushefs. 

4. What is the amount of 429, 21^^, 355y^, l^J^ and 
, 1^ ? Am. 808t\^, or 808'148. 

5. What is the amount of 2 tenths, 80 hiindrrdthc. «9 
thousandths, 6 fliousandths 9 tenths, and 5 thousandihs r 

rSfc. Am. 2^ 

u. What is tne amount of three hundred twenty-nine, and 
seven tenths ; tliirt}'-seven and one hundred sixty-two Uiou- 
sandths, and sixteen hundredths ? 
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7* A man, owing $ 4316, paid $ 376^865 1 hew much did 
be thep owe ? Am. $ 3939^135. 

8. From thirty-five thousand take thirty-five thousandths. 

*' Ans. 34999'965. 

9. From 5*83 take 4'2793. Ajis, 1'6507, 

10. From 480 take 245'0075. Ans. 234*9925. 

11. What is the difference between 179343 and 817* 
05693? A71S. 976-07307. 

12. From 4-^5^ take 2^^- Remainder^ l^i^, or 1'98: 

13. What is the amount of 29,^^, 374t^,«^^^, 97-ft&jf'^, 
315^;^^, 27, and 100^? Ans. 942*967009. 



MULTIPLICATION OF DECIMAL FRACTIONS. 

IT 71. 1. How much hay in 7 loads, each containing 
23*571 cwt. ? 

OPERATION. 
23*571 cwt. = 23571 lOOOdis of a cwt 
7 7 



Am. 164*997 cwt. = 164997 lOOOths of a cwt. 

We may here (IT 69) consider the multipJicand so many 
thousandths of a cwt., and then the product will evidently be 
thousandihsy and will be reduced to a mixed or whole num- 
ber by pointing off 3 figures, that is, the same number as are 
in the multiplicand ; and as either factor may be made the 
multiplier, so, if the decimals had been in the midliplier^ the 
same number of places must have been pointed off for deci- 
mals. Hence it follows, we must always point off in the pro^ 
duct as many places for decimals as there are decimal places in 
hoth factors. 

2. Multiply '75 by *25. 

OPERATION. In this example, we have 4 de- 

' ^ cimal places in both factory : we 

*^^ must therefore point off 4 places 

o'^5 for decimals in the product. The 

jgQ reason of pointing off ihis num 

. ber may appear still mofet'i^lain, 

*1876 Product. if we consider the two factors as 
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common or vulgar fractious. Thus, ^75 is ^^y ftnd H!5 is 
f^j : uow, -/oV X T*A = iWA = '1875, Jlna. samejts bc- 
ibre. 

3. Multiply 425 by *03. 

OPERATION. u «^ «- .u^ *.^ i- • -is 

«225 Here, as the number of signincant 

(Q3 fignres in the product is not equal to 

... the number of decimals in both fac- 

^00375 Fra^ . tors, the deficiency must be supplied 

by prefixing ciphers, that is, placing 
them at the left hand. The correctness of the rule may ap- 
pear from the following process : 425 is xVW) ^^^ '^^ Is 
yijs : now, ^yVij X t8v = T^ftftn> = '00376, the same as 
before. 

These examples will be sufficient to establish the foUomng 

RUL.£. 

In the midlipUcalion of decbnal fractions^ multiply as in whole 
numherSy aiulfrom the product point off so many figures for dect" 
mals as there are decimal places in the mMliiplitand and multi'- 
plier counted together y and^ if there are not so many figures in ths 
product^ supply the deficiency by prefixing ciphers. 

EXAMPLES FOR PRACTICE. 

4. At $ 5^47 per yard, what cost 8^3 yards of cloth ? 

Ans. $45<401. 

5. At $ '07 fier pound, what cost 26^5 pounds of rice ? 

Ans. $1<855. 

6. If a barrel contain 1*75 cwt of flour, what will be the 
weight of *63 of a barrel ? Ans, 1'1025 cwt 

7. If a melon be worth $ '09, what is '7 of a melon 
worth ? Ans. 6^ cents. 

8. Multiply five hundredths by seven thonsandths. 

Product^ '00035. 

9. What is '3 of 116 ? Ans. 34'8 

10. What is '85 of 3672 ? Ans. 3121'2. 

11. What is '37 of '0563? Ans. '020831. 

12. Multiply 572 by '58. Product^ 331'76. 

13. Multiply eighty-six by four hundredths. 

Product^ 3'44* 

14. Multiply '0062 by '0008. 

15. Multiply forty-seven tenths by one thoustoid eighty- 
six hundredths. 
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16. MaUiply two liandredtlis by eleven thousandths. 

17. What will be the cost of thirteen hundredths of a ton 
of hay, at $ 11 a ton ? 

18. What will be the cost of three hundred seventy-five 
thousandths of a cord of wood, at $ 2 a cord ? 

19. If a man's wages be seventy-five hundredths of a dol- 
lar a day, how much will he earn in 4 weeks, Sundays ex- 
cepted ? 



DIVISION OF DECIMAL FRACTIONS. 

IT 7ft. Multiplication is proved by division. We have 
seen, in multiplication, that the decimal places in the product 
must always be equal to the number of decimal places in the 
multiplicand and multiplier counted together. The multi- 
plicand and multiplier, in proving multiplication, become the 
divisor and quotient in division. It follows of course, in di- 
vision, that the tmmber of decimal places in the divisor and 
quotient^ counted together^ must always be equal to the manber of 
decimal places in the ^vidend. This will still further appear 
from the examples and illustrations which follow : 

1. If 6 barrels of flour cost $44^718, what is that a bar- 
rel ? 

By taking away the decimal point, $44^718 = 44718 
mills, or lOOOths, which, divided Dy 6, the quotient is 7453 
mills, = $ 7^453, the Answer, 

Or, retaining the decimal point, divide as in whole num- 
bers. 

OPERATION. As the decimal places in the di- 

6 )44*718 visor and quotient, counted toge- 

Ans. 7'453 ther, must be equal to the number 

of decimal places in the dividend, 
there being no decimals m the divisor^ — therefore point oflf 
three figures for decimals in the quotient^ equal to the number 
of decimals in the dividend, whidi brings us to the same re- 
sult as before. 

2. At $ 4^75 a barrel for cider, how many barrels maybe 
bought for $31? 

In this example, there are decimals in the divisor, and 
none in the dividend. $4*75 = 475 cents, and S3i, by 
annexing two ciphers, = 3100 cents ; thai is^ reduce the dt- 



mviBiox or t>£ciHAts. IT 72. 

I parts of the same deuomination u the dinaor. 
is plain, aa many times as 475 cents aie coutsiiied iii 
Is, so mauy barrels may be bought 
.00(62^ barrels, the Atuioer ; that is, 6 barrels and 
150 JfJ of another barrel, 

— But the reminder, 250, instead of be- 

'®* ing expressed in the form of a common 

may be reduced to lOths by aniiesing a cipher, 
effect, is muUiplying it by 10, and the division cod- 
acing the decimal point after the 6, or whole ones 
btaiued, to .distinguish it from the decimals M'hicb 
low. The points may be withdrawn or not from 
ir and dividend. 
■ERATION. 

1 '00 (6 '526 -f- barrels, the Answer; that is, 6 bar- 
[850 rels and 526 thousandths of another 

— — : barrel. 

M7? ^X """^''^K * cipher to the first 

remainder, thereby reducing it to 

1250 lOths, and continuing the division, 

950 we obtaiti from it '5, and a siitl fur- 
ther remainder of 125, which, by an- 

3000 nexing another cipher, is reduced to 

2850 .lOOths, and soon. 

~-^ -■ The last remainder, 150, is J^ of 

a tliousandth part of a barrel, which 
ifling a vaJoe, as not to merit notice, 
tve count the decimals in the dividend, (for every 
nexed to the remainder is evidently to be countet*. 
of the dividend,) we shall find them to be /m, 
rresponds with the number of decimal places in the 
id quotient counted together. 

let IT 71, ex. 3, it was required to multiply '125 by 
product was '00375. Taking this product for a 
let it be required to divide '00375 by '125. One 
will prove the other. Knowing that the number 
d places ID the quotient and diinsor, counted to- 
ill be equal to the decimal places in the dividend, 
ivide as. in whole numbers, being careful to retain 
lal points in their proper places. Thus, 
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OPERATION. The divisor, 125, in 375 goes 3 

*126)*00376('O3. titties, anci no remainder. We have 

^^^ only to place the decimal point in 

QQQ the quotient, and the woik is done. 

There are five decimal plkces in the 
dividend ; conf eqnently there must be five in the divisor and 
quotient counted together ; and, as there are three in the di- 
visor, there must be two ia the quotient ; and, since we have 
but one figure in the quotient, the deficiency must be sup- 
plied by prefixing a cipher. 

The operation by vulgar fractions will bring us to the 
same result Thus, ^1^5 is ^^, and '00375 b pAMi^: 

now, TTa/(nnr -^ tWW = tIHSSStf = t*t = *03,tiie same 
as before. 

IT 73. The foregoing examples and remarks are soffi- 
cient to establish the following 

RULE. 

J^ the dknsion of decimal fractims^ ^Smde as in whole men" 
bers^ and from the right hand of the quotient point off as many 
Hgiires for decimals^ as the decimal figures in the SxUdend ex^ 
ceed thdse in the dhnsor^ and if there are not so many figisres in 
the quotiejUj supply the deficiency by prefixing ciphers. 

If at any time there is a remainder, or if the decimal 
figures in the divisor exceed those in the dividend, ciphers 
may be annexed to the dividend or the remiunder, and the 
quotient carried to any necessary degree of exactness ; but 
tiie ciphers aimexed must be counted so many decimsds of, 
the dividend. 

t:XAlilPI.£S FOR PkAClTICE. 

4. If $ 472^875 be divided equally between 13 men, how 
much will eAch one receive ? Ans. $ 36*376. 

6. At $ '75 per bushel, how many bushels of rye can be 
bought for $ 141 ? Ans. 188 bushels. 

6. At 12j^ cents per lb., kotr many pounds of butter may 
be bought for $ 37 ? Ans. 296 lb. 

7. At 6^ cents apiece, how many orfinges may be bought 
for $8? ^ Ans. 128 oranges. 

8. If *6 of a barrel of flour cost $ 5, what is that per bar- 
rel? Ans. $8^333 + 

9. Divide 2 by 53*1. Quot. H)37+. 
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10. Divide <012 by <005. Quot. 2^4. 

11. Divide three thousandtlis l>y four hundredths. 

Quot. *075 
' 12. Divide eightynsix tenths by ninety-four thousandtha. 
13. How many times is 47 contained in 8? 



REDUCTION OF COMMON OR VULGAR FRAC- 

TIONS TO DECIMALS. 

IT 74« 1. A man has ^ of a barrel of flour; what is that 
expressed in decimal parts ? 

As many times as the denominator of a fraction is con- 
tained in the numerator, so many whole ones are contained 
in the fraction. We can obtain no whole ones in ^, because 
the denominator is not contained in the numerator. We 
may, however, reduce the numerator to tenths , (IT 72, ex. 2,) 
by annexing a cipher to it, (which, in effect, is multiplying 
it by 10,) making 40 tenths, or 4'0. Then, as many times as 
the denominator, 5, is contained in 40, so many tenths are 
oontained in the fraction. 5 into 40 goes 8 times, and no 
remainder. Ata. ^8 of a bushel. 

2. Express f of a dollar in decimal parts. 

The numerator, 3, reduced to tenths, is f 9, 3^0, which, 
divided by the denominator, 4, the quotient is 7 tenths, and 
a remainder of 2. This remainder must now be-reduced to^ 
hundredths by annexing another cipher, making 20 hun- 
dredths. Then, as many times as the denominator, 4, is con- 
tained in 20y so many hundredths also may be obtained. 4 
into 20 goes 6 times, and no remainder, f of a dollar, there 
fore, reduced to decimals, is 7 tenths and 5- hundredths, that 
is, '75 of a dollar. 

The operation may be presented in form as follows » — 

Nam, 
Denmn. 4 } 3*0 ('76 of a doUar, the Answer* 
28 

"lo 

20 
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3. Reduce ^ to a decimal fraction. 
The numerator must be reduced to hundredthsy by annex- 
ing two ciphers, before the division can begin. 

66 ) 4*00 ( H)606 +, the Answer. 
396 



400 As there can be no tenths^ a cipher must 

396 be placed in the quotient, in tenth's place. 



Note. ^ cannot be reduced exactly ; for, however long the 
division be continued, there will still be a remainder.* It is 
sufficiently exact for most purposes, if the decimal be ex- 
tended to three or four places. 

From the foregoing examples we may deduce the follow- 
ing general Rule : — To reduce a common to a decimal fra4> 

* Decimal ii^ures, which eontinuaUif repeat^ like '06, in this exan2- 
pie, aie called Repete ndSj or CireiUatinff Decimals. If only one figure 
repeats, as *3333 or *7777, &c., it is calSd a single repetend. If two or 
m4»re figures circulate alternately, as •060606, <23&a4234, Sejd., it i» 
called a compound repetend. If other figures arise before those wliich 
circulate, as *743333y <143010101, dec., the decunal is called a mixed 
repetend. 

A single repetend is denoted by writing only the circulating figure 

with a point over it : thus, '3, signifies that the 3 is to be continually 
repeated, forming an infinite or never-ending series of 3*s. 
A compound repetend is denoted by a point over the^r^ and last te* 

peating figure : thusj *234 signifies that 234 is to be continually re- 
peated. 

It may not be amiss, here to show how the value of any repetendm.9^, 
be found, or, in other words, how it may be reduced to its epUvtUeni 
vulgar fraction. 

If we attempt to reduce ^ to a decimal^ we obtain a continual repe* 

tition of the figure 1 : thus, '11111, that is, the repetend '1. The valim 

of the repetend % then, is i ; the value of <222, &e., the repetend •S^ . 

will evidently be twice as much, that is, %. In the same manner, iam 

}, and '4 = f , and '5 == J, and so on to i, which ss } =s 1. 

1. What b the value of *8 ? Ans. ^ 

2. What is the value of '6 ? Ans. f =» f • What is the value of <3? 
of*7? of*4? of*5? of*9? ofa? 

If -fy be reduced to a decimal, it produces '0101 01, or the repetend dfc 
The repetend '62, being 2 times as much, must be ^ and '03 = -^f' 
tad '46f being 48 times as much most be H, and '74 =s }f , &«. 
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tioriy — Ajmex one or more ciphers, as may be necessary ^ ta the 
numerator y and divide it by the denominator, Ifth^ tJiere be 
a r^;?/7««>//«»^ . annex another cipher, and divide a^ bejore, and so 
conitvtiu^ w uto !fO long as there shall contintie to be a remainder^ 
w until the frartiim shall he reduced to any, necessary degree 
of exactness- The quotient will be the decimal required, 
wliich must consist of as many decimal places as there are 
ciphers annexed to the numerator; and, if there are not so 
many figures In (he quotient, the deficiency must be sup- 
plied by prefixing ciphers. 

EXAMPI^BS FOB PRACTICB. 

4. Reduce ^, ^y ^^, and y^rv ^^ decims^ls. 

Ans. '5 ; *25 ; *b26 ; <00797 + 

6. Reduce ff, T^ftny, ^tV^j ^^^ vtAW *<> decimals. 

Ans. ^692 + ; '003 ; H)028 + ; *000183 +. 

6. Reduce |J}, ^, ^J^ to decimals. 

7. Reduce J, ^, yf y, i, f, ^, ^, ^^ to decimals, 
a Reduce i, f , |^ i, f , J, f, gV? A) A *<> decimals. 



If viv bo rcdnced to a decimal, it produces '001; conseqnentlj, 
'602 =s^, and *637 = ^, and 425 = Iff, Ac. Am this principle 
will apply to any number of jplaces, we have this gtneiral Rule /or re- 
duaing a circtUating decimal to a vulgar /ra«li««,— Make the given 
repetend the numerator, and the daunninator will be aa many Ds as 
there are repeating figures. 

3. Wliat is the vulgar fraction equivalent to *704 ? Jlns. i%^» 

4. What is the value of '003? *6l4? '324? *OI02i ? 

-^403? *U02103f * Mns.toUut,^^^^^. 

5. What is the value of *45 ? 

In this fraction, the nepotend begins in the second pliice^ or plsco of 

hundredtlui. The first figure, 4, is /^, and the repetend^ 3, is } of -i^jrf 
that is, T^ • these two parts must be added together, t^t + IHJ = JS 
== hit '^ns. Hence, to find the value of a mixed repetend, — Find the 
value of the two parts, separately, and add them together. 

C. What is the value of «153 ? -^ + ^ « Hi «= 1^, J9n9 

7. What b the value of '0047 ? ^ Jhis. ^ J jb* 

8. What IS the value of qas? n^? ^410? 

It is plain, that einmlates may be added, subtmcted, multiplied, and 
dividedi by fizst reducing tbem to their equitalent vulgar fnettona. 
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REDUCTION OF DECIMAL FRACTIONS. 

IF 7S. Fraetiong, we have seen, (IT 63,) like integersy are 
reduced from low to higher denominations by division^ and 
from high to lower denominations by multiplication. 

To reduce a compound num- 
ber to a decimal of the highest 
denomincUian. 

1. Reduce 7 s. 6 d. to the 
decimal of a pound. 

6 d. reduced to the decimal 
of a shilling, that is, divided 
by 12, is *5 s., which annexed 
to the 7 s. making 7'5 s., and 
divided by 20, is *375 £. the 
An$. 

The process may be pre- 
sented in form of a ru^, thus : — 
Divide the lowest denomina- 
tion given, annexing to it one 
or more ciphers, as may be 
necessary, by that number 
which it takes of the same to 
make one of the next higher 
denomination, and annex the 
quotient, as a decimal to that 
higher denomination ; so con* 
tinue to do, until the whole 
shall be reduced to the deci- 
mal required. 



EXAMPLES FOR PRACTICE. 

3. Reduce 1 oz. 10 pwt to 
the fraction of a pound. 



7b reduce the decimal of a 
higher denomination to integers 
of lower denominations. 

2. Reduce *375 £. to in- 
tegers of lower denominations. 

*375 £ . reduced to shillings, 
that is, multiplied by 20, is 
7^50 s. ; then the fractional 
pa^ ^50 s.^ reduced to pence, 
that is, multiplied by 12, is 
6 d. Am. 7 8. 6 d. 

That is, — Multiply the given 
decimal by that number which 
it takes of the next lower de- 
nomination to make one of this 
higher, and from the right 
hand of the product point off 
as many figures for decimals 
as there are figures In the 
given decimal, and so con- 
tinue to do through all the de- 
nominations; tiie several num-^ 
hers at ^e left hand of the 
decimal points will be the' 
value of the fraction in the 
proper denominations. 

EXAMPLES FOR PRACTICE. 

4. Reduce <125 lbs. Troy to 
integers of lower denominar- 
tions. 



OPERATION. 
20)10*0 pwt 

12)1*5 OZ. 

425 lb. Ans. 


OPERATION, 
lb. 425 
12 

OZ. 1'500 

20 : 


N 


pwt lO'OOO. Aihs. ^oz.lOpWt 
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6. What is the value of 
'2325 of a ton? 

8. What is the value of *T2 
hhd. of beer ? 

10. What is the value of 
^375 of a yard ? - 

12. What is the value of 
*713 of a day ? 

14. What is the value of 
'78125 of a guinea ? 

16. What is the value ol 
'16334821 of a ton? 



5. Reduce 4 cwt 2f qrs. to 
tka Iccimal of a ton. 

2Vo/6. 2f = 2*6. 

7. Reduce 38 gals. 3'52 qts. 
of beer, to the decimal of a 
hhd. 

9. Reduce 1 qr. 2 n. to the 
decimal of a yard. 

11. Reduce 17 h. a m. 43 
sec. to the decimal of a day. 

13. Reduce 21 s. 10^ d. to 
the decimal of a guinea. 

15. Reduce 3 cwt. qr. 7 
lbs. 8 oz. to the decimal of a 
ton. 

Let the pupil be required to reverse and prove the follow 
ing examples : 

17. Reduce 4 rods to the decimal of an acre. 

18. What is the value of '7 of a lb. of silver ? 

19. Reduce 18 hours, 15 m. 50'4 sec. to the decimal of a 
day. 

20. What is the value of '67 of a league ? 

21. Reduce 10 s. 9|- d. to the fraction of a pound. 

IT 76. There is a method of reducing shillings, pence 
and farthings to the decimal of a pound, by inspection^ more 
simple and concise than the foregoing. The reasoning in 
relation to it ir as follows : 

i\y of 20 s. is 2 s.; therefore every 2 s. is -j^, or '1 £. 
Every shilling is ^V = t&ttj °^ *^^ ^' Pence are readily 
reduced to farthings. Every farthing is ^^ £ . Had it so 
happened, that 1000 farthings, instead of 960, had made a 
pound, then every farthing would have been TnAnrj ^^ '001 £ . 
But 960 increased by -^ part of itself is 1000 ; conse- 
quently, 24 farthings are exactly ff^, or '025 £ ., and 48 
farthings are exactiy y^Jiy, or '060 £. Wherefore, if the 
number of farthings, in the given pence and farthings, be 
mare than 12, ^ part will be more than ^; therefore add 1 
to them : if they be more than 36, ^ part will be more than 
l^ ; therefore add 2 to them : then call them so many 
thousandths, and the result will be correct within less tnan 
i o^TTsW ^^ ^ pound. Thus, 17 s. 5^ d. is reduced to the 
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decimal of a pound as follows : 16 s. = '8 iS. and 1 s. = 
*05 £ . Then, 5j d. = 23 farthings, which, increased by 
1, (the number being: more than 12, but not exceeding 36,) is 
'024 £ ., and the whole is *874 £ . the Am, 

Wherefore, to reduce shUlingSj pence and farthings to the 
decimal of a pound hy inspection^ — Call every two shillings one 
tenth of a pound; every odd shUling^ five hundredths; and the 
number of farthings^ in the given pence and farthingSj so many 
thousandths^ adding one, if the number be more than twelve and 
not exceeding thirty-siXj and twoy if the number be more than 
fhirty-six, 

r 

IT 77. Reasoning as above, the result, or the three first 
figures in any decimal of a pound, may readily be reduced 
back to shillings, pence and farthings, by inspection. Double 
the first figure, or tenths, for shillings, and, if the second 
figure, or hundredths, be five, or more than five, reckon ano- 
ther shilling ; then, after the five is deducted, call the figures 
in the second and third place so many farthings, abating 
one when they are above twelve, and two when above thir- 
ty-six, and the result will be the answer, sufficiently exact 
for all practical purposes. Thus, to find the value of '876 £ • 
by inspection : — 

*8 tenths of a pound - - - =16 shillings. 

'05 hundredths of a pound - - =1 shilling. 

'026 thousandths, abating 1, = 25 farthings = s. 6^ d. 

'876 of a pound - - - - == 17 s. 6^ d. 

Ans* 
EXAMPLES FOR PRACTICE. 



1. Find, by inspection, the decimal expressions of 9 s. 7 d., 
and 12 s. Of d. Ans. '479je., and '603ie. 

2. Find, by inspection, the value of '523i£., and '694ig. 

Ans. 10 s. 5j- d., and 13 s. lOj^ d. 

3. Reduce to decimals, by inspection, the following sums, 
and find their amount, viz. : 15 s. 3 d. ; 8 s. 11^ d. ; 10 s. 
6 j^ d. ; 1 8. 8^ d. ; ^ d., and 2^ d. Amount^ £, 1'833. 

4. Find the value of '47 £ . 

}iiote. When the decimal has but two figures, after taking 
out the shillings, the remainder, to be reduced to thousandths^., 
will require a cipher to be annexed to the right hand, ot* 
supposed to be so. Ans. 9 s. 4f d* 
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5. Value the following decimals^ by inspection, and fisd 
their amount, viz. : *785 & . ; *357 jB . ; <916 £,.\ *74 iB . ; 
<6 B. \ '25 &.\ '09 jg. ; and <008 iS. iiii^. 3iS. 12s. 11 d. 



SUFPZiXSMSNT TO DSCZMAZi FBAOnOHS. 



QU£STIONS. 

1* What are decimal fractions ? 2. Whence is the term 
derived? 3. How do decimal differ from common frac- 
tions ? 4. How are decimal fractions written ? 5« How 
can the proper denominator to a decimal fraction be known, 
if it be not expressed ? 6. How is the'value of every figure 
determined? 7. What does the first figure on the right 

hand of the decimal point signify ? the second figure ? 

 third figure ? fourth figure ? 8. How do ciphers, 

placed at the right, hand df decimals, afiect their value? 

9. Placed at the Uji hand, how do they afiect their value ? 

10. How are decimals read? 11. How are decimal (Tac- 
tions, having different denominators, reduced to a cbmmtm 
denominator? 12. What is a mixed number? 13. How 
may any whole number be reduced to decidual parts ? 14. 
How can any mixed number be read together, and the 
whole expressed in the farm of a common fraction ? 1& 
What is obs^tved respecting the denominations in federal 
money ? 16. What is the rule for addition and subtraction 
of decimals, particularly as respects placing the decimal 

point in the results ? multiplication ? division ? 

17. How is a common or vulgar fraction reduced to a deci- 
mal ? 18. What is the rule for reducing a compound num- 
ber to a decimal of the highest denomination contained in 
it ? 19. What is the rule for findhig the value of any given 
decimal of a higher denomination in terms of a lower? 
20, What is the rule for reducing shillings, pence and far- 
things to the decimal of a pound, by inspection ? 21. What 
is the reasoning in relation to this rule ? 22. How may the 
three first figures of any decimal of a pound be reduced to 
shillings, pence and far&ings, by infection? 
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EXERCISER. 

1. A merchant had several remnants of cloth, measming 
as follows, viis. : 



7f yds.' 
6t ..... 

•1 i ..... 

9f 

8i 

3A 



How many yards in the whole, and what would 
the whole come to at $ 3*67 per yard ? 



Note. Reduce the common fractions to deci- 
mals. Do the same wherever they occur in the 
examples which follow. 

Ans. 36*475 yards. $ 133*863 +, cost 

2. From a piece of cloth, containing 36f yds., a merchant 
sold, at one time, 7-^ yds., and, at another time, 12| yds. ; 
how much of tlfe cloth had he left ? Ans. 16*7 yds. 

3. A farifier bought 7 yards of broadcloth for 8-^ iS ., a 
barrel of floitr for^A ^ ., a cask of lime for If £ ., and 7 lbs. 
of rice for -^ £.; B^* paid. 1 ton of hay at 3^g- £,j I cow 
at6f JS., and the ^ balance in pork at ^iS.perlb. ; how 
many were the pounds of pork ? 

Note, In reducing the common fractions in this example, 
it will be sufficiently exact if the decimal be extended to 
three places. Ans, 108f lb. 

4. At 12 j- cents per lb., what will 37} lbs. of butter cost? 

Ans, $4«718f. 
6. At $ 17*37 per ton for hay, what will llf tons cost? 

Ans. $201*92f 

6. 7%e ahaoe example reversed. At $ 20V92% for 1 If tons 
of hay, what is that per ton ? • ' Ans. $ 17*37. 

7. If *45 of a ton of hay cost $ 9, what is that per ton ? 
Consult IT 65. Ajis, $ 20. 

8. At *4 of a dollar a gallon, what will *25 of a gallon 
of molasses cost ? Ans. $*1. 

9. At $ 9 per cwt, what will 7 cwt. 3 qrs. 16 lbs. of sugar 
cost? 

Note. Reduce the 3 qrs.. 16 lbs. to the decimal of a cwt, 
extending the decimal in this, and the examples which fol- 
low, to four places. Atis. 71*035+. 

10. At $69*875 for 5 cwt 1 qr. 14 lbs. of raisins, what is 
that per cwt ? Atis. $ 13. 

11. What will 2300 lbs. of hay come to at 7 mills per lb. ? 

Ans, $16*10, 

12. What will 7654^ lbs. of coffee come to, at 18 cents per 
lb.? Ans. $137*79. 
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13. What will 12 gals. 3 qts. 1 pt of gin cost, at 28 cents 
per quart ? 

Note* Reduce the whole quantity to quarts and the deci- 
mal of a quart. Ans. $ 14^42. 

14. Bought 16 yds. 2 qrs. 3 na. of hroadcloth for $ 100425 ; 
what was Uiat per yard ? Ans. $ 6. 

15. At $ 1^92 per hushel, how much wheat may he 
bought for $ '72 ? Ana. I peck 4 quarts 

16. At $92^72 per ton, how much iron may be pur- 
chased for $60*268? Ans. 13 cwt 

17. Bought a load of hay for $947, paying at the rate 
of $ 16 per ton ; what was the weight of the hay ? 

Ana. 11 cwt. 1 qr.23Ibs. 

18. At $ 302*4 per tun, what will 1 hhd. 15 gals. 3 qts. 
of wine cost? Ans. $94*50. 

19. The above reversed. At $94*50 for 1 hhd. 15 gals. 
3 qts. of wine, what b that per tun ? Ans. $ 302*4. 

 

Note. The following examples reciprocally prove each 
other, excepting when there are some fraetional losses, as ex- 
plained above, and even then the results will be sufficiently 
exact for all practical purposes. If, however, greater exact- 
ness be required, the decimals must be extended to a greater 
number of places. 



20. At $1*80 forSJqte. of 
wine, what is that per gal. ? 

22. If f of a ton of pot- 
ashes cost $60*45, what is 
that per ton ? 



21. At $2*215 per gal., 
what cost 3^ qts. ? 

23. At $ 96*72 per ton for 
pot-ashes, what will f of a ton 
cost? 



24. If*8ofayard 
of cloth cost $2, 
what is that per 
yard? 

27. If 14 cwt of 
pot-ashes cost 19 £. 
6 8., what is that 
per ton ? 



25. If a yard of 
cloth cost $ 2*5, 
what will *8 of a 
yard cost ? 

28. If a ton of 
pot-ashes cost 27 j6 . 
10 s., what will 14 
cwt cost? 



26. At $ 2*5 per 
yard, how much 
cloth may be pur* 
chased for $ 2 ? 

29. At 27 ie. 10s. 
a ton for pot-ashes, 
what quantity may 
be bought for 19 £ , 
5 s.? 



M 



Note. After the same manner let the pupil reverse aad 
prove the following examples : 
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30. At $ 18^50 per ton, how much hay may be bought 
for $ 12'02o ? 

31. What will 3 qrs. 2 na. of broadcloth cost, at $6 per 
yard? 

32. At $ 22'10 for transportation of 65 cwt 46 miles, what 
*" is that per ton ? 

33. Bought a silver cup, weighing 9 oz. 4 pwt. 16 grs. for 
^ 3 iS . 2 s. 3 d. 3f q. ; what was that per ounce ? ' . ' f 

^ 34. Bought 9 chests of tea, each weighing 3 cwt. 2 qrs. 21 
lbs. at 4 iS . 9 s. per cwt. ; what came they to ? 

35. If 5 acres 1 rood produce 26 quarters 2 bushels of 
wheat, how many acres will be required to produce 47 

* quarters 4 bushels ? 

Note. The above example will require two operations, 
V for which consult IT 65, ex. 1. 

36. A lady purchased a gold ring, giving at the rate of 
$20 per ounce; she paid for the ring $1^5; how much 
did it weigh ? ; * . 



REDVCTZOMT OF CVRRSlf CXES. 

IT 78- Previous to the act of Congress in 1786 estahliak* 
ing federal money, all calculations in money, throughoi^ t& 
United States, were made in pounds, shillings, pence and 
farthings, the same as in England. But these denominations, 
although the same in namej were different in value in dif- 
ferent countries. 

Thus, 1 dollar is reckoned in 
England, 4 s. 6 d., called Engliahy or sterling money 

Nov^Scotia \ ^ ^ ^^^^ Canada currency. . 

The New Eng-'j 
land States, I 
Virginia, \ 6 s., called New England curiency. 

Kentucky, and 
Tennessee, 

New York, i 

Ohio, and > 8 8., caljed New York currency. 

N. Carolina, ) 
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1 dollar is reckoned in 
New Jersey, "t 

Ddaware^^and \'^^'^ ^'y ^^^^ Pennsylvania currency. 
Maryland, J 

Geor*''a^^"* *^^ U s, 8 d., called Geoi-gia currency. 

1. Reduce 6£. II s. 6^d. to federal money. 

Note, To reduce pounds, shillings, pence and farthings^ 
in either of the above-named currencies, to federal money, — 
First, reduce the shillings, pence and farthings (if any be 
<».ontained in the given sum) to the decimal of a pound by irir 
spection, as already taught, IT 76. 

e£. lis. e^d. = je6<576. 

English money. — Now, supposing the above sum to be 
English money, — 1 i£ . is 20 s. =: 240 pence, in all the above 
currencies. 1 dollar, in English money, is reckoned 4 s. 6 d. 
= 54 pence, that is, -^^ = ^^ of 1 pound. Now, as many 
times as ^j, the fraction which 1 dollar is of 1 pound, Eng- 
lish money, is contained in £ 6'576, so many dollars, it is 
evident, there must be ; that is, — To reduce English to federal 
W^t — Divide the given sum by ^, the quotient will be 
ii38rad money. 

iS 6^676 English money. Note. It will be 

40 recollected, to di- 

vide by a fraction, 

9) 263^040 we multiply by the 

29.226« federal money, An^er. t^^^^rXt 

by the numerator. 

Canada curr|snct. — Supposing the above sum to be Cana- 
da currency, — -J' dollar, in this currency, is 5 s. = 60 pence, 
that is, ^fV =^ of 1 pound. Therefore, — To reduce Conor 
da currency to federal mmey^ — Divide the given sum by ^, and 
the quotient will be federal money ; or, which is the same 
thing, — ^Multiply the given sum by 4. 

iB6'576 Canada currency. 
4 

$ 27*304 federal Ihoney. Answer. 
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New England currency. — 1 dollar, in this currency, is 
6 s. = 72 pence, that is, ^^ = -^^^ or '3 of a pound. There- 
fore, — To reduce New Engkmd currency to federal money y — ^Di 
vide the given sum hy ^3. 

*3) £ . 6^576 New England currency. 

$ 21^92 federal money. Answer. 

New ToRK CURRENCY. — 1 dollar, in this carrency, is 8 s. = 
96 pence, that is, ^^ =: •^, or ^4 of a pound. Therefore, 
—7b reduce New York cwrrency to federal money ^ — ^Divide the 
given sum hy *4. 

*4)iS.6W6 New York currency. 

$ 16^44 federal money. Answer. 

Pennsylvania currency. — 1 dollar, in this currency, is 7 s. 
6 d. = 90 pence, that is, ^(^ = f of a pound. Therefore, — 
To reduce Pennsylvania currency to federal money ^ — Divide by 
f , that is, multiply the given sum by 8, and divide the pro- 
duct by 3. 

iS. 6^576 Pennsylvania currency. 

8 



3)52'G08 



$ 17^536 federal money. Answer. 

Georgia currency. — 1 dollar, Georgia currency, is 4 s. 
. B d. = 56 pence, that is, -ff^^ = -jj^ of a pound. Therefore,— 
'^o reduce Cfeorgia currency to federal money ^ — ^Divide by •^, 
»f^ that is, multiply the given sum by 30, and divide the pro- 
due*, by 7. 

£. 6^576 Georgia currency. 
30 

7n 97*280 



$28482f federal money, Answer. 

From the foregoing examples, we derive the following 
general Rule : — 'To reduce English moneys and the currencie$ 
of Canada and the several Statesy to federal moneyy — ^First, re- 
duce the shillings, &c*, if any in the given sum, to the deci- 
mal of a pound; this being done, divide the given sum by 
such fractional part, as 1 dollar, in the given currency, is 
a fractional part of 1 pound. 



r 



Answers, 
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£x ampi.es for practice. 

2. Reduce 125iS ., iu each of the before named cuiieocies, 
to federal money. 

125iS. English money, is $555^555f. 

1 25 iS. Canada currency, ... $500. 

125 jB . New England currency, ... $ 416'666f . 

125ie. New York $312^50. 

125iB. Pennsylvania $333^333^. 

J 25 ie. Georgia $636*714^. 

3. Reduce 1 s. 6 d., in the several currencies, to federal 
money. 

Answers. 1 s. 6 d. = W5£ . English money, is $ ^333^ ; 
Canada currency, it is $ '30 ; New England currency, it is 
$*25; New York currency, it is $'187^; Pennsylvania 
currency, it is $ *20 ; Greorgia currency, it is $ *321^. 

4. Reduce 75 iS. 15 s., in the several currencies, to federal 
money. 

5. Reduce 18 jS. 8. 8f d., in the several currencies, to 
federal money. 

6. Reduce 4j- d., in the several currencies, to federal 
money. 

7. Reduce B6£.ds, 7j^d., in the several currencies, to 
federal money. 

If 79. To reduce federal money to any of the before fAtmed 
cwrrencieSy reverse the process in the foregoing operations ; 
that is, — Multiply the given sum in federsd money by such 
fractional part as 1 dollar, in that currency to which you . 
would reduce it, is of 1 pound. The product will be the * 
answer in pounds and decimals of a pound, which must be 
reduced to shillings, pence and farthings, by inspectUmy as 
already taught^ IT 77. 

EXAlMEFIiES FOR PRACTICE, 

1. Reduce $118^25 to the several before named- cur- 
rencies. £. 8, d, 

English money, is 26 12 IJ^ 

Canada currency, ... 29 11 3. 

N. England currency, ... 35 9 6. 

N. York 47 6 6. 

Pennsylvania 44 6 10 J. 

^Georgia .. m.mm. ••• S7 11 9§. 






Answer. . 

$ 118^25, changed to ' 
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1 5b 



2. Change $ 250 to the several currencies. 

3. Change 66 cents to the several currencies. 

4. Change $ 4542^ to the several currencies. 



IT 80* It may sometimes be required to reduce one cur- 
rency to the par, or equality of another currency. 

1. Reduce d5i^. 6 s. 8 d., English money, to N. England 
currency. 

$1 is 4 s. 6 d. == 54 d. English money, $ 1 is 6 s. = 
72 d. iV. England jcurrency ; that is, the vwue of any number 
of pounds, shillings, pence, &c., English money, is ^ = ^ 
of the same in N. England currency ; consequently, — Xp ^c- 
duce English money to N» England currencyj — ^Multiply by f, 
or, which is the same, increase it by ^ part of itself. Thus, 

£, s, d, q. 

3 ) 35 6 8 English money, is 

11 15 6 2 

 i j , ' * 

47 2 2 2 New England currency, Answer, 

Hence we have this general Rule for finding a multiplier 
to reduce any currency to the par of another : — 

Make $ 1 in pence^ of the currency to be reduced^ the rfc- 
nominator of a fraction, over which write $ 1 in pencCy of 
the currency to which it is to be reduced, for a numerator. 
This fraction may then be reduced to its lowest terms be^* 
fore multiplying. 

On the same principles, let the pupil form for himself mM- 
pliersy by which 

To reduce English money to Canada, N. York, Pennsylva- 
nia, and Georgia currencies. 

Canada currency to English, N. England, fK^; 

York, Pennsylvania, and Georgia currencm. ' 

r... • N. England currency to Canada, N. York, Penn- 
sylvania, and Georgia currencies. ^%: 

•••• •••.. N. York currency to English, Canada, N. Engf^l^ 

land, Pennsylvania, and Georgia currenci^^ 

>••. Pennsylvania currency to English, Canada,-^! 

England, N. York, and Georgia curren cJjgy f 

Georgia currency to English, Canada, N. a^^" 

iand^ N. York, and Pennsylvania current 
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JUU€9 alt vidch AefoUowmg forei^ coins are esHmaUd ai ih€ 
Custom Houses of the Vhited States^ 

Livre of France, -- .-^--.--^ <18|. 
Franc do. - - -------$ 48|. 

Silver Rouble of Russia, -------- ^ <75, 

Florin or Guilder of the United Netherlands, - $ ^0. 
Mark Banco of Hamburg, "---"--$ ^33^, 
Real of Plate of Spain, -------- ^ <io. 

Real of Yellon of do. --------- $ .*05, 

Milrea of Portugal, --------- $1*24. 

Tale of China, $1*48. 

Pagoda of India, $1*84. 

Rupee of Bengal, ---------- $ *60, 

2. Reduce 8764 livres to federal money. 

3. Reduce 10,000 francs to federal money. 

4. Reduce 250,000 florins to federal money. 

5. In $ 1000, how many francs ? 



^ 81. Interest is an allowance made by a debtor to a 
creditor for the use of money. It is computed at a certain 
number of dollars for the use of each hundred dollars, or so 
many pounds for each hundred pounds, &c. one year, and 
in the same proportion for a greater or less sum, or for a 
longer or shorter time. 

The number of dollars so paid for the use of a hundred 
dollars, one year, is called ^e rate per cent, or per centum; 
the words per cent, or per centum signifying hy me hundred* 

The highest rate allowed by law in the New England 
States, is 6 per cent.,* that is, 6 dollars for a 100 dollars, 6 
cents for a 100 cents, 6 pounds for a 100, &c. ; in other 
words, Y§|,^ of the sum lent or due is paid for the use of- it one 
year. This is called legal interest^ and will here be under* 
stood when no other rate is mentioned. 



• In the State of New York, 7 per cent, is the legal interest | iu Ei^laud Uit 
%gai tut«i«it U 6 per eenu 



irsi. 



INTEHEST. 
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Let us suppose the sum lent, or due, to be $1, The 
100th part of $1, or ^^^ of a dollar, is 1 cent, and -j J^j of a 
dollar, the legal interest, is 6 cents, which, written as a de- 
cimal fraction, is expressed thus, ------ 

So of any other rate per cent. 

1 per cent, expressed as a common fraction, is 
yjjy; decimally, ----- 

J per cent, is a half of 1 per cent, that is, - - 

^ per cent, is a fourth of 1 per cent., that is, - - 

J per cent is 3 times ^ per cent, that is, - - - 

Note. The rate per cent is a decimal carried to two 
placesj that is, to hundredtJis ; all decimal expressions lower 
than hundredths are parts of 1 per cent.' f per cent, for in- 
stance, is '625 of 1 per cent, that is, '00625. 



'06. 



'01. 
'005. 
'0025. 
'0075. 



Write 2J per cent, as a decimal fraction. 
2 per cent, is '02, and ^ per cent is '005. 
Write 4 per cent, as a decimal fraction. 



cent — 

cent. 

cent — 

is -^j; decimally, '10.) 

cent — — 12^ per cent. 



4f per cent 
8 per cent. 
9^ per cent. 



Atis. '025. 

— 4^ per 

— 7^ per 

9 per 



- 5 per cent.. 

8J per cent. — 

10 per cent. (10 per cent 
10^ per cent — — 11 per 
-15 per cent. 



1. If the interest on $ 1, for 1 year, be 6 cents, what will 
be the interest on $ 17 for the same time ? 

It will be 17 times 6 cents, or 6 times 17, whiclv is the 
same thing :— 

$17 
'06 



1'02 Answer ; that is, 1 dollar and 2 cents. 

To find the interest on any sum for 1 year, it is evident 
we need only to multiply it by the rate per cent, written as a 
decinud fraction. The product, observing to place the point 
as directed in multiplication of decimal fractions, will be the 
interest required. 

Note. Principal is the money due^ for which intere^ |l 
paid. Amount is the principal and interest added tog^jn^ 



Q 



.Si;.>^*^ ' -. 
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2. What will be the interest ol $ 3245, 1 year, at 4} per 
cent. ? 

$32^5 pnncipal There being five de- 

*045 rate per cent. cimal places in the mul- 

jgQiyg tiplicand and multiplier, 

J2g6() five figures must be 

pohited off for decimals 



Ans. $ 1*44675 frojn the product, which 

gives the answer, — 1 
dollar, 44 cents, 6 mills, and ^^j of a mill. Parts of a mill are 
not generally regarded; hence, $ 1*446 is sufficiently exact J 
for the answer. 

3. -'What will be the interest of $ 11*04 for 1 year, at 3 

per cent. ? at 5j^ per cent. ? at 6 per cent ? — •. — 

at 7J per cent ? at 8^ percent ? at 9 J per cent. ? 

at 10 per cent ? at 10 J per cent ? at 11 

per cent ? at llf per cent ? at 12 per cent ? 

at 12J. per cent. ? 

4. A tax on a certain town is $ 1627*18, on which the 
collector is to receive 2^ per cent for collecting ; what will 
he receive for collecting the wlM)le tax at that rate ? 

Ans. $40*679. 

Note. In the same way are calculated commission, in- 
surance, buying and selling stocks, loss acd gain, or any 
thing else rated at so much per cent without respect to time. 

5. What must a man, paying $ 0*37^ on a dollar, pay on 
a debt of $ 132*25 ? Ans. $ 49*593. 

6. A merchant, having purchased goods to the amount of 
$ 580, sold them so as to gain 12 j per cent, that is, 12^ 
cents on each 100 cents, and in the same proportion for a 
greater or less sum ; what was his whole gain, and what was 
the whole amount for which he sold the goods ? 

Ans. His whole gain was $ 72*50 ; whole amount 
$ 652*50. 

7. A merchant bought a quantity of goods for $ 763*37^ ; 
how much must he sell them for to gain 15 per cent ? 

A31S. $ 877*8S1, 

IT 82. Commission is an allowance of so much per cent* 
to a person called a correspondent^ factor j or broker ^ for as 
listing merchants and others in purcnasing and selling goods. 



II OS, int£:rest. 

8. My correBpondeat sends me word that i' 
chased goods to the value of $ 1286, on my accc 
will his commission come to at 2J per cent. ? An 

9. What must I allo^n my correspondent for sel 
to the amount of $ 2317'46, at a commission of 3^ 

Ans. 



I.MsortANCE is an exemption from hazard, ohtw 
payment of a certain sum, which is generally s( 
cent, on the estimated value of the property insure 
Pkemium is the sum paid by the insured for the 
Policy is the name given to the instrument 
by which the contract of indemnity is effected hi 
insurer and insured. 

10. What will be the premium for insunng 
cargo from Boston to Amsterdam, valued at $31 
per cent. ? - M 

1 1. What will be the annual premium for insu 
house against loss from lire, valued t.t $ 3500, at J 

By removing the separalns 2 figu =:s towards th 
evident, the sum itself may be made t<' express th 
at 1 per cent, of which the given ratt parts may 
thus, 1 per cent, on $3500 is $35'00, and £ of 
$ 26'25, Amwer. 

12. What ^tilj be the premium for insurance on 
cargo valued at $ 25156'86, at i per cent. ? — 

cent. ? at J per cent .' at ^ per cent .* 

per cent ? Am. At f per cent the premiu.u is 



Stock is a general name for the capital of ai 
company or corporation, or of a fund established I 
■neut 

The value of stock is variable. When 100 
stock sells for 100 dollars in money, the stock is sa 
par, which is a Latin word signifying eipuil ; whe 
it is said to be ahoee par \ when for Itas, it is salt 
low par. 

13. What is the value of $7564 of stock, at 
cent ? that is, when 1 dollar of stock sells for 1 



r 
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cents in money y which is 12^ percent above par, or 12^ per 
cent, advance J as it is sometimes called. Ans. $ 8509^50 

14. What is the value of $ 3700 of bank stock, at 95| 
per cent, that is, 4^ per cent below par ? Ans. $ 3533^50. 

15. What is the value of $ 120 of stock, at 92^ per cent. ? 

* at 86 J per cent ? at 67f per cent ? at 104J 

per cent ? at 108^ per cent ? at 116 per cent. ? 

at 37J^ per cent advance 1 



Loss AND Gain. 16. Bought a hogshead of molasses for 
$ 60 ; for how much must 1 sell it to gain 20 per cent ? 

Ans, $ 72, 

17. Bought broadcloth at $ 2'50 per yard ; but, it being 
damaged, I am willing to sell it so as to lose 12 per cent ' 
how much will it be per yard ? . Ans. $ 2^20. 

18. Bought calico at 20 cents per yard ; how must I sell it 

ro gain 5 per cent ? 10 per cent. ? — 16 per cent. ^ 

— to lose 20 per cent. ? Ans, to the last^ 16 cents per ya: \. 

IT 83. We have seen how interest is ca^* on any sum of 
money, when the time is one year ; but it is irequently ne- 
cessary to cast interest for months and days. 

Now, the interest on $ 1 for 1 year, at 6 per cent, being 
<06, is 

'01 cent for 2 months, 
'005 mills (or J a cent) for 1 month of 30 days, (for so w 

reckon a month in casting interest,) and 
'001 mill for every 6 days; 6 being contained 5 times in 30 

Hence, it is very easy to find by inspection^ that is, to cas; 
in the mind, the interest on 1 dollar, at 6 per cent for any 
given time. The ce?itSy it is evident, will be equal to half tlie j 

greatest even number of the montlis ; the mUls will be 5 for ) 

the odd month, if there be one, and 1 for every time 6 is 
contained in the given number of the days. 

Suppose the interest of $ 1, at 6 per cent, be required for 
9 months, and IS days. The greatest even number of the 
months is 8 half of which will be the cents, '04 ; the mills, 
reckoning 5 for the odd month, and 3 for the 18 (3 times 6 
.-:=: 18) days, will be '008, which, united with the cents, 
('048 ^ give 4 cents 8 mills for the interest of $ 1 for 9 
months <r'nd 18 days. 



IT 83. INTEREST. , 

1. What will be the interest on $ 1 for 5 mouthi 

6 months 12 days ?  7 months ? f 

Si (lays ? 9 mondis 12 days ? 10 raont 

11 mouths 6 days? 12 months 18 days? 

moiilhs 6 (lays ? 16 months ? , 



Odd days, 2. W]ial is the interest of $ I for 1 

16 days ? 

The cents will be 6, and the mills 5, for the od 
and 2 for2 times 6 = 12 days, and there is a rem 
4 days, the interest for which will be sneli part of 1 
days is part of G days, that is, | — g of a mill. Ai 

3. What will be the interest of $ 1 for 1 mont 

2 months 7 days ? 3 months 13 days 

months 22 days ? 5 months 11 days ? 

17 days ? 7 months 3 days ? 8 mouths 

9 months 2 days ? 10 months 15 da] 

11 mouths 4 days? 12 mouths 3 days? 

Note. If there is no odd ir.imlh, and the. nwAer o 
less than 6, w ihal there are no iniUs, it is evident, a ci 
De put in the place of mills ; thus, iu the last exat 
montlis 3 days, — the cenU will be '06, the mills 
days j a mill. -A 

4. What will be the interest of $ 1 for 2 montl 

4 months 2 days.' 6 mouths 3 daysi 

months 4 days f 10 months 5 days .' f 

for 1 day? for 2 daysf fcr 

. for 5 days ? 

5. What is the interest of $ 56'13 for 8 months 
The interest of $ 1, for the given time, is '040^ ; 

i ) and J ) $ 56'13 principal. 

' '040|intercst of $ 1 for the givi 

224520 interest for 9 months. 
2806 interest for 3 days. 
1871 interest for 2 days. 

2'29197, Aii3. S2'291. 

S days — 3 days + 2 days. As t!ie muUIplicai 
once (or every 6 days, for 3 days -ake J, for 2 da 
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*f the multiplicand. ^ -f- ^ z= |. So also, if the odd days 
be 4 = 2 days + 2 days, take ^ of the multiplicand twicer 
for 1 day, take ^. 

Note, If the sum oi. T7hich interest is to be ie&^ Dt less 
than $ 10, the interest, for any number of days less thaij 6, 
will be lens than 1 cent ; consequently, in btisiness^ if the sum 
be less than $ 10, such days need not be regarded. 

From the illustrations now given^ it is evident, — To find the 
interest of any svm in federal money ^ at Q per cent,^ it is only 
necessary to multiply the principal by the interest of $ 1 for 
the given time, found as above directed, and written as a 
decimal fraction, remembering to point off as many places 
for decimals in the product as there are decimal places in 
both the factors counted together. 

BXABIPIiES FOR PRACTICE;. 

6 ^Vhat is the interest of * 87*19 for 1 vear 3 months ? 

Ans. $6«339 
7. Interest of $ 116,08 for 11 mo. 19 days? $ 6'761. 

8 of $ 200 for 8 mo. 4 days ? $ 8432 

9 of $ 0*85 for 19 mo. ? $ *0S 

10 of $ 8*50 for 1 year 9 mo. 12 days ? $ *909 

11 of $675 fori mo. 21 days? $5'73T 

12 of $8673 for 10 days? $14*456. 

13 of $ 0*73 for 10 mo. ? $ *036. 

14 of $ 96 for 3 days ? ^ Note. The inte- 

15 of $ 73*50 for 2 days ? ( rest of $1 for 6 days 

16 of $ 180*75 for 5 days ? r being 1 mill, the dol- 

17 of $15000 for 1 day? ) lars themselves ex- 
press the interest in mills for six daySy of which we may take 
parts. 

Thus,'6 ) 15000 mills, 

2*500, that is, $ 2*^0, Ans. to the last 

When the interest is required for a large number of years. 
it will be more convenient to find the interest for 4ne year 
and multiply it by the number of years ; after which find 
the interest for the months and days, if any, as usual. 

18. Wliat is the interest of $ 1000 for 120 years ? 

Ans, $7200. 

19. What is the interest of $ 520*04 for 30 years and 
6 months.* il^»«. $961*673, 



IT 83, 84, INTEREST. . 1 63 

20. What is the interest on $ 400 for 10 years 3 months 
and 6 days.? Ans. $246^40. 

21. What is the interest of $220 for 5 years? — — for 
12 years ? 60 years ? Ans. to last^ $ 660. 

22. What is the amount of $ 86, at int«^st 7 years ? 

• %«. $122^12, 

23. What is the interest of 3a iJ . 9 s. 6 J d. for 1 year ? 
Reduce the shillings, pence, &c. to the decimal of a pouad, 

by inspection," (IT 76 ;) then proceed in all respects as in 
federal money. Having found the interest, reverse the ope- 
ration, and reduce the three first decimals to shillings, &c., 
by inspection. (IT 77.) Ans. 2 ^. 3 s. 9 d. 

24. Interest of 36 iS . 10 s. for 18 mo. 20 days ? Ans. 3 £ . 
8 s. 1^ d. Interest of 95 i2 . for 9 mo. ? Ans. 4 £ . 5 s. 6 d 

25. What is the amount of 18 iS. 12 s. at interest 10 
months 3 days ? Ans. 19 £. 10 s. 9^ d, 

26. WLit is the amount of 100 iS . for 8 years ? 

Ans. 148 ^. 

27. What is the amount of 400 i£^. 10 s. for 18 months > 

Ans. 436 £. 10 s. 10 d. 3 q. 

28. What is the amount of 640 iS . 8 s. at interest for 1 
year .? for 2 years 6 months ? for 10 years ? 

Ans. to lasty 1024 £. 12 s. 9^ d. 

IT 84. 1. What is the interest of 36 dollars for 8 months, 
at 4} per cent. ? 

Note. When the rate is any other than six per cent. ^ first 
find the interest at 6 per cent., then divide the interest so 
found by such part as the interest, at the rate required, ex- 
ceeds or falls short of the interest at 6 per cent, and the 
quotient added to, or subtracted from the interest at 6 per 
cent., as the case may be, will give the interest at the rate 
required. 

$ 36 
'04 4^ per cent, is f of 6 per cent, f therefore, 

.rrTT , from the interest at 6 per ceftt subtract ^ 

* ^ <og the remainder will be the interest at 4 J pei 

cent. 

1^08 Am. 

2. Interest of $ 54*81 for 18 mo., at 5 per ct. ? Ans. $ 441. 

3 i..of $500 for9mo. 9days, at 8perct.? $31^00. 

4 of $62'12forlmo.20days,at4perct? $'345 
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6. Interest of $ 85 for 10 mo. 1^ days, at I2i percent. ? 

Jjis. $9*295. 
6. -What is the amount of $ 53 at 10 per ct for 7 mo. ? 

Ans. $56'091. 

The timey rath per emit, (fhd amount ffiven^ to find the principal, 

1185. 1. What sum of paoney, put at interest at 6 per 
cent., will amount to $61'02, in 1 year 4 iWonths? 

The amount of $ 1, at the given rate and tfcne, is $ 1*08 
hence, $61*02 -r- $ 1*08 = 56*50, the principal required; 
that is, — Find the amomit of $1 at the givai rate and time^ hy 
v:hich divide the given atnomit; the quotient will be the priTici- 
vol required, Ans, $'^6^^0, 

2. What principal, at 8 per cent, in 1 year 6 months, w ill 
amount to $ 85*^12 .> Ans, $76. 

3. What principal, at 6 per cent, in 1 1 months 9 days, 
will amount to $ 99*311 ? 

Note, The interest of $ 1, for the given time, is *056J , 
bu% in these eases, when there are odd days, instead of 
writing the n^^rts of a mill as a common fraction, it v\ ill be 
more conrenielflft to write them as sl deciinal, thus, *0e565; 
that is, extend the decimal to four places. Ans, $94 

4. A factor receives $ 988 to lay out after deducting his 
commission of 4 per cent. ; how much will remain to be 
laid out ? 

It is evident, he ougkt not to receive commission on his 
own money. This question, therefore, in principle, does not 
differ from the preceding. 

Note, In questions like this, where no respect is had to 
time, (IT 81, ex. 4, note,) add the rate to $1. Ajls, $950. 

5. A factor receives $ 1008 to lay out after deducting 
his commission of 5 per cent ; what does his commission 
amount to > Ans, $ 48. 



Discount.* 6. Suppose I owe a man $ 397*50, to he paid 
in 1 year, without interest, and I wish to pay him now ; how 
much ouj^ht I to pay him when the usual rate is 6 per cent. ? 

I ough" to pay him such a sum as, put at interest, would, 
in 1 year, amount to $ 397*50. The question, tli^riifore, 
does not diiFcr from the preceding. Ans, $375. 

Note, An allowance made for the payment of any sum 
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• ot money before it becomes due, as in the last example, is 
called Discount, 

The sum which, put at interest, would, in the time and 
at the rate per cent, for which discount is to be made, amount 
to the given sum, or debt, is called the present worth, 

7. What is the present worth of $ 834, payable in 1 year 
7 months and 6 days, discounting at the rate of 7 per cent. ? 

Ans. $750. 

8. What is the discount on $321*63, due 4 years hence, 
discounting at the rate of 6 per cent. ^ Am, $ 62*26. 

9. How much ready money must be paid for a note of 
$ 18, due 15 months hence, discounting at the rate of 6 per 
cent. ? . , Ans. "$ 16*744. 

10. Sold goods for $650, payable one half in 4 months, 
and the other half in 8 months ; what must be discounted 
for present paypient? Ans. $ 18*873 

11. What is the present worth of $56*20, payable in 1 

year 8 months, discounting at 6 per cent. ? at 4^ per 

cent. ? at 5 per cent ? at 7 per cent. ? a< 



7^ per cent. ? 



at 9 per cent. ? 

Ans. to th^ last J $ 48*869. 



The thn€y rate per ceiit,^ and interest being given, to find the 

principal. 

IT 86, 1. What sum of money, put at interest 16 montib^ 
will gain $ 10*50, at 6 per cent. ? 

$ 1, at the given rate and time, will gain *08; henee^' 
$ 10*50 H- $*08= $131*25, the principal required; tl*|l 
is, — Find the interest of $ 1, ai the given rate and time^ ^4i^. 
which divide the given gain, or interest ; the quotient mil be IM 
principal required. Aas. $ 131*25. 

2. A man paid $ 4*52 interest,*at the rate ot 6 per cent 
at the end of 1 year 4 months ; what was the principal ? 

Ans. $56*50^ 

3. A man received, for interest on a certain note, at 
end of I year, $20; what was the principal, allowing 
rate to have been 6 per cent ? Ans. $ 333*3S 
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The pnncipaly interest^ and tme being 'given, to find the niU 

per cent. 

IT 87. 1. If I pay $3*78 interest, for the use of $36 
for 1 year and 6 months, what is that per cent. ? ^ 

The interest on $ 36, ^ioneper cent, the given time, is $ 64, 
hence, $ 3'78 -j- $ '54 = '07, the rate required ; that is,— 
Find the interest an the given »t«n, at 1 per cent, for the given 
time, by which divide the given interest ; the quotient mUl be 
the rate at which interest was paid. Asis. 7 per cent. 

2 If I pay $ 2'34 for the use of $ 468, 1 month, what is 

the rate per cent. ? ^«*- \Vf, <^f "^^ 

3. At $ 46'80 for the use of $ 620, 2 years, what is tha^ 

per cent. ? . Ans. 4i per cent 

The prices at which goods are bought and sold being given, to 
find the rate per cent, of gain or loss. 

IT 88. 1. If I purchase wheat at $ I'lO per hushel, and 
sell it at $ l'37i per bushel, what do I gain per cent. ? 

This qirestion does not differ essentially from those m the 
foregoing paragraph. Subtracting tjie cost from ' the pnct 
at sale, it is evident I gain 27^ cents on a bushel, that is, 
^ of the first cost. '^ = '25 per cent, the Answer., That is, 
— iftfite a common fraction, writing the gain or loss for the numeror 
tor, and the price at which the article was bought for the de- 
nominator ; then reduce U to a dednud. 

2. A merchant purchases goods to the amount of $550; 
what per cent, profit must he make to gain $ 66 ? 

^ Ans. 12 per cent 

3. What per cent, profit must he make on the same 

purchase to gain $ 38'50 ? to gain $ 24'75 ? to 

gain $ 2'75 ? , . u • i 

Note. The last gain gives for a quotient '005, '^*'^'^/J^^^,^ 

5r cent. The rate 
]1;e,) is a decimal c 
decimal expressions 

per cent. - . 

,4. Bought a hogshead of rum, containing 114 gallons, ai 
96 cents per gallon, and sold it again at $ 1'0032 per gal- 
lon ; what was the whole gain, and what was the gain per- 
cent. ? - - - — ^ .. 



4 ( $4'924, whole gahi. 
-^"5- ) 44^ gain per cent 
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6. A merchant bought a quantity of tea for $ 365, which, 
proving to have been damaged, he sold for $33245; what 
did he lose per cent. ? Ans. 9 per cent 

6. If I buy cloth at $ 2 per yard, and sell it for $ 2^60 
per yard, what should I gain in laying out $ 100 ? 

Ans. $25, 

7. Bought indigo at $ 1*20 per lb., and sold the same at 
. 90 cents per lb. ; what was lost per cent. ? Ans, 25 per cent. 

8. Bought 30 hogsheads of molasses, at $ 600 ; paid in 
duties $20'66; for freight, $40*78; for porterage, $6*05, 
and for insurance, $ 30*84 : if I sell them at $ 26 per hogs- 
head, how much shall I gain per cent. ? Ans. $ 11'695-|— 

The principal^ rate per cent,^ and interest being given^ to find 

iJie time, 

IT 89. 1. The interest on a note of $36, at 7 per cent., 
was $ 3*78 ; what was the time ? 

The interest on $36, 1 year, at 7 per cent.,Js $2*52; 
hence, $ 3*78 -=- $ 2*52 z= 1*5 years, the time required ; that 
is, — Find the interest far I year on the principal given^ at the 
given rate^ htj which divide the given interest ; the quotient te?iZl 
he the time required^ in y^ars and decimal parts of a year ; the 
latter may then be reduced to months and days. 

Ans, 1 year 6 months. 

2. If $31*71 interest be paid on a note of $226*50, 
what was the time, the rate being 6 per cent. ? 

Ans. 2*33 J = 2 years 4 months. 

3. On a note of $ 600, paid interest $ 20, at 8 per cent. ; 
what was the time ? ^ 

Ans, ^416 4- = ^ months so nearly as to be called 5, and 
would be exactly 5 but for th|^ fraction lost 

4. The interest on a note of $217*25, at 4 per cent, was 
$ 28*242 ; what was the time i Ans, 3 years 3 months. 

Note, When the rate is 6 per cent, we may divide the 
interest by ^ the principal, removing the separatrix two 
places te the left, and the quotient will be the answer in 
months. 
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To find the interest due on notesy 6fc. when partial paymeiUi 

have been made. 

IT 90. In Massachusetts the law provides, that payments 
shall be applied to keep down the interest, and that neither 
interest nor payme*d shall ever draw interest. Hence, if the 
payment at any lime exceed the interest computed to the 
same time, that excess is taken from the principal; but it 
the payment be less than the interest, tlie principal remains 
unaltered. Wherefore, we have this Rule : — Compute the 
interest to the first time when a payment was made, which, 
either alone, or together with the preceding payments, if 
any, exceeds tlie interest then due ; add that interest to the 
principal, and. from tlie sum subtract the payment, or the 
sit/m of the payments, made within the time for whirh the 
interest was computed, and the remainder will be a new 
principal, with which proceed as with the first 

1. For vahte received^ I promise to pay James Conant, or 
order J one hundred sixteen dollars sixty^ix cents and six miUij 
with interest. May 1, 1822. 

$116,666. Samuel Rood. 



On this note were the following endorsements : 

Dec 25, 1822, received $ 16^666 

July 10, 1823, $ 1<666 

Sept. 1, 1824, $ 6*000 

June 14, 1825, $33*333 

April 15, 1826, $62*000 

What was due August 3, 1827 ? Ans. $ 23*T75 



Note. In finding the 
times for computing the 
interest, consult IT 40. 



The first principal on interest from May 1, 1822, $ 116*666 
Interest to Dec. 25, 1822, time of the first pay- 
ment, (7 months 24 days,^ - - - 4*549 

Amount, $ 121*215 
Payment, Dec. 25, exceeding interest then due, 16*666 

Remainder for a new principal, - - - 104*549 
Interest from Dec. 25, 1822, to June 14, 1825, 

(29 months 19 days,) - - . . 16*490 

".^■»'^— ""^"^^ 
Amount carried forward, $ 120*039 
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Amount brought forward, $ 120^39 
Payment, July 10, 1823, less than interest 

then due, - - - - jj 1*666 

Payment, Sept 1, 1824, less than interest 

then due, .... S'OOO 

Payment, June 14, 1825, exceeding in- 
terest then due, ... 33^333 

$39'999 

Remainder for a new principal, (June 14, 1825,) 80'040 
Interest from June 14, 1825, to April 15, 1626, 

(10 months 1 day,) . - - - 4<015 

Amount, $ 84*055 
Payment, April 15, 1825, exceeding interest then 

due, - 62*000 

Remainder lor a new principal, (April 15, 1826,) $ 22*055 
Interest due Aug. 3, 1827, from April 15, 1826, 

(15 months 18 days,) .... i<720 

Balance due Aug 3, 1827, - - $ 23*775 

2. For valtte recevoedy I promise to pay James Lowell, or 
ordcTy eight hundred sixty-seven dollars and thkty-tkree cents 
with interest, Jan. 6. 1820. 

$ 867*33. HlIAAM SiMSON. 

On this note were tlie following endorsevients, viz. 

April 16, 1823, received $ 136*44. 
April 16, 1825, received $319. 
Jan. 1, 1826, received $518*68. 

What remained due July 11, 1827 ? Ans. $ 215403. 



COMPOUND INTEREST. 



IT 01. A promises to pay B $ 256 in 3 years, with in- 
terest annually; but at the end of 1 year, not finding it con- 
Tenient to pay the interest, he consents to pay interest on 
the interest from that time, the same as on the principaL 

Note* Single interest is that which is allowed for the 
principal only; compound interest is that which is allowed 

P 
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for both principal and interesty when the latter is not paid at 
the time it becomes due. 

Compound interest is calculated by adding the interest to 
the principal at the end of each year, and making the ammmi 
the principal for the next succeeding year. 

1. What is the compound interest of $256 for 3 yeara^ 
at 6 per cent. ? 

$ 256 given sum, or first principal. 
- *06 



15 
256^00 



Z prindpal, \ "^ ""^ "^^'^ *''«**^^- 



271^36 amount, or principal for 2d year. 
'06 



16^2816 compound interest, 2d year, > added to 
271^38 principal, do. ) gather. 

287^6416 amount, or principal for 3d year. 
'06 



17^25846 compound interest, 3d year, > added to- 
287^641 principal, do. > gather. 

304^899 amount 

256 first principal subtracted. 

An$. $ 48'899 compound interest for 3 years. 

2. At 6 per cent, what will be the compound interest, ana 

what the amount, of $ 1 for 2 years ? what the amount 

for 3 years ? for 4 years ? for 6 years ? — for 

6 years ? for 7 years ? for 8 years ? 

Ans. to the last^ $ 1'5934-. 

It is plain that the amount of $ 2, for any given time, will 
be 2 times as much as the amount of $ 1 ; the amount of 
$ 3 will be 3 times as much, &c. 

Hence, we may form the amounts of $ 1, for several years, 
mto a table of multipliers for finding the amount of any mm 
for the same time. 
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TABI.B5 










Showing the amount of $ 1, or 1 i) ., dtc. for any number of 


years, not exceeding 24, at the rates of 6 and 6 per cent 


compound interest. 


Tesn. 1 5 per cent. 


6 per cent. 


Yean. 


5 per cent. 


6 per cent. 


1 ,1«05 


1*06 


13 


1*88564-1 


- 


2*13292 - 


,. 


2 


1^1025 1 


1*1236 


14 


1*97993 - 


— 


2*26090 - 


• 


3 


145762- 


. 


1*19101- 


- 


15 


2*07892 - 


- 


2*39655 - 


— 


4 


1*21550 - 


i-. 


1*26247- 




16 


2*18287- 


- 


2*54035'- 


- 


6 


1*27628- 




1*33822- 


. 


17 


2*29201 - 


- 


2*69277 - 


• 


6 


1*34009- 


— 


1*41851 - 


— 


18 


2*40661 4 


— 


2*85433 - 


- 


7 


1^40710 - 


- 


1*50363 - 


— 


19 


2*52695 


3*02559 - 


- 


8 


1*47745 - 


- 


1*59384- 


— 


20 


2*65329 -\ 


— 


3*20713 - 


- 


d 


1*55132 - 


- 


1*68947- 


— 


21 


2*78596 - 


- 


3*39956 - 


-> 


10 


1*62889 - 


- 


1*79084- 


— 


22 


2*92526 - 


- 


3*60353 - 


-. 


11 


1*71033- 


- 


1*89829- 


- 


23 


3*07152- 


- 


3*81974 - 


- 


12 


1*79585 ^ 


~. 


2*01219- 


- 1 


24 


3*22509 - 


i- 


4*04893 - 


• 



Note 1. Four decimals in the above numbers will be suf-^ 
ficiently accurate for most operations. 

Note 2. When there are months and days, you may first 
.find the amount for the yearsj and on that amount cast the 
interest for the months and days; thb, added to the amount, 
will give the answer. 

3. What is the amount of $ 600*50 for 20 years, at 6 per 
cent, compound interest ? at 6 per cent. ? 

$ 1 at 5 per cent,, by the table, is $2*65329 ; therefore, 
2*65329 X 600*50 = $ 1593*30 -{- Ans. at 5 per cent. ; and 
3*20713 X 600*50 z= $ 1925*881 '+ Ans. at 6 per cent. 

4. What is the amount of $ 40*20 at 6 per cent, com- 
pound interest, for 4 years.? for 10 years ? for 18 

years ? for 12 }ears ? for 3 years and 4 months ? 

for 24 years, 6 months, and 18 days ? 

A71S, to last, $168' 127. 
Note, Any sum at compound interest will double itself 
in 11 years, 10 months, and 22 days. 

From what has now been advanced we deduce the fol 
lowing general 

RULE. 

I. Tofui'i the iaterest when the time is 1 yenr, or, to find tfie 
rate per ce/U. on auij sLt.:i of/aoacy, withoiU respect to li.'iie, as 
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the premivm for imvarcmcey commission^ &c.,— ^Multiply the 
principal, or given sum, by the rate per cent, written as a 
decimal fraction ; the product, remembering to point off as 
many places for decimsds as there are decimals in both the 
factors, will be the interest, &c. required. . 

II. When there are months and days in the given time^ to find 
the interest on any sum of money at 6 per cent.j — Multiply the 
principal by the interest on $ 1 for the given time, found by 
inspection, and the product, as before, will be the interest 
required. 

ill. To find the interest on $1 at 6 per cent.^ for am/ gtoen 
tim€j by inspection^ — It is only to coBsider, that the cenls will 
be equal to half the greatest even number of the months ; 
and the mills will be 5 for the odd month, (if there be one,) 
and 1 for every 6 days. 

IV. If tlie svon given he in pounds^ shillingSj pence and far" 
things^ — Reduce the shillings, &;c. to the decimal of a pound, 
by inspection, (IT 76 ;) then proceed in all respects as in 
federal money. Having found the interest, the decimal part, 
by reversing ihe operation, may be reduced back to shillings, 
pence and farthings. 

V. If the interest required be at any other rate than 6 per 
cent.j (if there be monthsy or months and days^ in th£ given time^) 
— First find the interest at 6 per cent. ; then divide the in- 
terest so found by such part or parts, as the interest, at the 
rate required, exceeds or falls short of the interest at 6 per 
cent., and the quotient, or quotients, added to or subtracted 
from the interest at 6 per cent, as the case may require, will 
give the interest at the rate required. 

Note. The interest on any number of dollars, for 6 days, 
at 6 percent, is readily found by cutting off the unit or ri<j;ht 
hand figure ; those at the left hand will show the interest in 
cents for 6 days. 

' CXAMPL.es for PRACTICAIi. 

J. What is the interest of $ 1600 for I year and 3 months ? 

Ans, ^120. 

2. What is thei interest of $5^811, for 1 year 11 months? 

Ans. $'66S. 

3. What is the interest of $2^29, for 1 month 19 days, 
at 3 per cent. ? Ans. $ ^009. 

4. What is the interest of $ 18, for 2 years 14 day?, at 7 
per cent ? Ans. $ 2*569 
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6. What is the interest of $17*68, for 11 months 28 
days? Ans, $1^054. 

6. What is the interest of $ 200 for 1 day ? 2 days ? 

3 days ? — 4 days ? 6 days ? 

Ans. for 5 days, $ 0466. 

7. What is the interest of half a mill for 567 years ? 

Ans. $0*017. 

8. What is the interest of $81, for 2 years 14 days, at ^ 

per cent. ? — J per cent. ? ^ f per cent. ? 2 per 

cent. ? 3 per cent. ? — 7— 4^ per cent. ? -^ — 6 per 

cent. ? 6 per cent. ? 7 per cent. ? 7^ per 

cent ? 8 per cent ? 9 per cent ? 10 per 

cent. ? 12 per cent. ? 12^ per cent ? 

Ans. to lasty $20*643. 

9. What is the interest of 9 cents for 46 years, 7 months, 
11 days? Am. $0*246. 

10. A's note of $ 175 was given Dec. 6, 1798, on which 
w-as endorsed one year's interest ; what was there due Jan. 
1, 1803 ? 

Note. Consult ex. 16, Supplement to Subtraction of Com- 
pound Numbers. Ans. $ 207*22. 

11. B's note of $ 56*75 was given June 6, 1801, on inter- 
est after 90 days ; what was there due Feb. 9, 1802 ? 

Ans. $58*19. 

12. C'snote of $365*37 was given Dec. 3, 1797; June 
7, 1800, he paid $97*16; what was there due Sept. 11 
1800? Am. $328*32. 

13. Supposing a note of $ 317*92, dated July 5, 1797, on 
which were endorsed, the following payments, viz. Sept 13, ' 
1799, $208*04; March 10, 1800, $76; what was there 
due Jan. 1, 1801 ? Ans. $ 83*991. 



SUPPZiSllflaBXTT TO ZNTEZIEST. 

QUESTIONS. 

1. What is interest? 2-^ How is it computed? 3. What 
is understood by rate per cent ? 4. — by principal ? 

5. ^ by amount ? 6. by legal interest ? 7. 

by commission ? 8. insurance ? 9. premium ? 

10. policy? 11. stocl^? 12. What is under- 
stood by stock being at pwrl 13. above par? 14. 



174 



SUPPLEMENT TO INTEREST. 



IT 91. 



— below par ? 15. The rate per cent, is a decimal car- 
tied to how many places ? 16. WJiat are decimal expres-* 
sions lower than hundredths ? 17.^ How is iuterest, (when 
Ihe time is 1 year,) commission, insurance, or any thing else 
rated at so much per cent, without respect to time, found ? 
18. When the rate is 1 per cent, or less, how may the ope- 
ration be contracted? 19. How is the interest on $ 1, at 
6 per cent, for any given time, found by inspection ? 20. 
How is interest oast, at 6 per cent., when there are months 
and days in the given time ? 21. When the given time I« 
less than 6 days, how is the interest most readily found ? 
22. If the sum given be in pounds, shillings, &c., how is m- 
tei est cast ? 23. When the rate is any other than 6 per 
cent, if there be months and days in the given time, how is 
the interest found ? 24. What is the rule for casting interest 
on notes, &c. when partial payments have been made, and 
what is the principle on which the rule is founded ? 25. 
How may the principal be found, the time, rate per cent, 
and amount being given ? 26. What is understood by Jis- 

coiintl 27. by present worth? 28. How is the prin 

cipal found, tlie time, rate per cent, and interest being given ? 
29. How^ is the rate per cent, of gain or loss found, the 
prices at which goods are bought and sold being given ? 30. 
How is the rate per cent, found, the principal, interes-t, and 
time being given ? 31. How is the time found, the princi- 
pal, rate per cent, and interest being given } 32. W^hat is 

simple interest ? 33. compound interest ? 34. How 

is compound interest computed ? 



EXERCISES. 

1. What is the interest of $273*51 for 1 year 10 days, at 
7* per cent.? Am. $19*677. 

2. What is the interest of $ 486 for 1 year, 3 months, 19 
days, at 8 per cent ? Ajis. $ 50*652. 

3. D's note of $ 203*17 was, given Oct 5, 1808, on inter- 
est after three months ; Jan. 5, 1809, he paid $ 50 : what 
was tliere due May 2, 1811 ? ^ Ans. $ 174*53. 

4. E's note of $870*05 was given Nov. 17, 1800, on in- 
:terest after 90 days ; Feb. 11, 1805, he paid $.186*06; what 
was there due Dec. 23, 1807 ? Ans. $ 104l*5& 

• 5. What will be* the annual insurance, at f percent, on 
,§ house valued at $ 1600 ? Ans. $ 10. 
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6. What will be the insurance of a ship and cargo, valued 
-at $ 5643, at 1^ per cent. ? at f per cent ? at /^ 

per cent ? at -f^ per cent ? at f per cent ? 

Note, Consult IT 82, ex. 11. 

Ans. at I per cent. $ 42^322. 

7. A man having compromised with his creditors at 62^ 
. cents on a dollar, what must he pay on a debt of $ 137'46 ? 

Ans. $85*912. 

8. What is the value of $ 800 United States Bank stock, 
at 112^ per cent ? - Ans. $ 900. 

9. What is the value of $ 560*75 of stock, at 93 per cent. ? 

Ans. $521 '497. 

10. What principal at 7 per cent will, in 9 months 18 days, 
amount to $422*40? Ans. $400. 

11. What is the present worth of $426, payable in 4 
years and 12 days, discounting at the rate of 5 per cent. ? 

In large sums, to bring out the cents correctly, it will 
sometimes be necessary to extend the decimal in the divisor 
to five places. Ans. $354*506. 

12. A merchant purchased goods for $250 ready money, 
and sold them again for $300, payable. i^ 9 mouths; what 
did he gain, discounting at 6 per cent ?; Ans. $ 371081* 

13. Sold goods for $3120, to be paid, one half In 3 

what must be dis-. 

Ans. 68*492, 
year 9 months, 
was $ 49*875 ; what was the principal ? Ans. $ 476. 

15. What principal, at 5 per cent, in 16 months 24 days, 
will gain $ 35 ? Ans. $ 500« 

16. If I pay $15*52 interest for the use of $5Ql|^igi' 
months and 9 days, what is the rate per cent. ? 

17. If I buy candles at $*167perlb., and sell th^jat" 
20 cents, what shall I gain in laying out $ 100 .? ' 

Ans. $t¥il^. 

18. Bought hats at 4 s. apiece, and sold them again at 4K 
9 d. ; what is the profit in laying out 100 £ , ? 

Ans. 18 JS. 15 s 

19. Bought 37 gallons of brandy, at $ 1*10 per galloiOf 
and sold it for $ 40 ; what was gained or lost per cent ? 

20. At 4 s. 6 d. profit on 1 iS ., how much is gained in laying 
out 100 i2 ., tliat is, how much per cent. ? Ans. 22 £ . 

21. Bought cloth at $4*48 per yard; how must 1 
o) gain 12 j- per cent ? Ans. 
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Hence, To find the mean Hme far several payments^-^^VL^ • 
— Multiply each sum by its time of payment, and divide the 
sum of the products by the sum of the payments^ and the 
quotient will be the answer. 

Nate. This rule is founded on the supposition, that what 
is gained by keeping a debt a certain time after it is due, is 
the same as what is lost by paying it an equal time before it 
is due ; but, in the first case, Uie gam is evidently equal to the 
interest on the debt for the given time, while, in the second 
case, the loss is only equal to the discount of the debt for that 
time, which is always less than the interest ; therefore, the 
rule is not exactly true. The error, however, is so trifling, 
in most questions that occur in business, as scarce to merit 
notice. 

6. A merchant has owing him $ 300, to be paid as fol- 
lows : $ 50 in 2 months, $ 100 in 5 months, and the rest in 
8 months ; and it is agreed to make one payment of the 
whole : in what time ought that payment to be ? 

Ans. 6 months. 

7. A owes B $ 136, to be paid in 10 months ; $ 96, to be 
paid in 7 months ; and $ 260, to be paid in 4 months : '^^kat 
re the equated time for the payment of the whole ? 

Ans. 6 months, 7 days -$-. 

8. A owes B $ 600, of which $ 200 is to be paid at - the 
present time, 200 in 4 months, and 200 in 8 months ; what 
is the equated time for the payment of the whole ? 

Ans. 4 montbs. 

9. A owes B $ 300, to be paid as follows : J in 3 mofi^s. 
j^ in 4 months, and the rest in 6 months : what is the equatfta 
time ? Ans. 4^ months. 
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IT 93. 1. What part of 1 gallon is 3 quarts ? 1 gallon in 
4 quarts, and 3 quarts is j^ of 4 quarts. Ans. f of a gaUog. 

2. What part of 3 quarts is 1 gallon ? 1 gallon, bef^^^ 
quarts, is J of 3 quarts ; that is, 4 quarts is 1 time 3 q 
and ^ of another time. ^715. f -" 
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3. Wliat part of 5 bushels b 12 bushels ? 

Ficding what part one number is of another is the same 
•a finding what is called the raiio^ or relation of one number 
to another; thus, the question, What part of 5 bushels is 12 
bushels ? is the same as What is the ratio pf 5 bushels to 12 
bushels ? The Answer is -^ =. 2f . 

Ratio J therefore, may be defined, the number of times one 
number is contained in another ; or, the number of times one 
quantity is contained in another quaiitity of the same kind. 

4. "VVTiat part of 8 yards is 13 yards ? or, "What is the ratio 
of 8 yards to 13 yards ? 

13 yards is -^ of S yards, expressing the ^i\\^\oii fractionally. 
If now we perform the division, we have for the ratio 1 1 ; 
that is, 13 yards is 1 time 8 yards, and g of another time. 

We have seen, (IT 15,«i(77i,) that division may be expressed 
fraclionaUy. So also the raJlio of one number to another, or 
the part one number is of another, may be expressed frac- 
tionally, to do which, make the number which is called the 
fortj whether it be the larger or the smaller number, the ««- 
merator of a fraction, under which write the other number for 
a denominator. When the question is, What is the ratio, &c. ? 
the number last named is the part ; consequently it must be 
made the nwnerator of the fraction, and the number first 
named the denominator. 

6. What part of 12 dollars i? 11 dollars? or, 11 dollars is 
what part of 12 dollars ? 11 is the number which expresses 
the part. To put this question in the other form, viz. What 
is the ratio^ &c. r let that number, which expresses the part^ 
be the number last named ; thus, What is the ratio of 12 dol- 
lars to 1 1 dollars ? Ans. \^, 

6. What part of 1 jg . is 2 s. 6 d. ? or, What is the ratio of 
1 £. to 2s. 6d. ? 

1 £. = 240 pence, and 2 s. G d. ^ 30 pence ; hence, 
3A% = i» is the Answer. 

7, What part of 13 s. 6 d. is 1 £. 10 s. ? or, WTiat is the 
ratio of 13 s. 6 J. to 1 £. 10 s. ? Ans. ^^. 

a What is the ratio of 3 to 5 ? of 5 to 3 ? of 

7 to 19? of 19 to 7? of 15 to 90? of 90 to 

15? of 81 to 160? of IGO toSi? of (315 to 

1107 ? of 1107 to 615 ? A71S. to t/ie last, A-. 
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PROPORTXOIir; 

OR 
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IF IM. 1. If a piece of tloth, 4 yards long, cost 12 dollars, 
what will be the cost of a piece of the same cloth 7 yards 
long ? 

Had this pii.ce contained twice the number of yards of the 
first piece, it is evident the price would have been twice as 
much ; had it contained 3 times the number of yards, the 
price would have been 3 times as much ; or had it contained 
only half the number of yards, the price would have been 
only half as much ; that is, the cost of 7 yards will be such 
part of 12 dollars as 7 yards is part of 4 yards. 7 yards is 
J of 4 yards ; consequently, the price of 7 yards must be f of 
the price of 4 yards, or J of 12 dollars. J of 12 dollars, that 
is, 12 X f = ^ =: 21 dollars. Answer. 

2. If a horse travel 30 miles in 6 hours, how many mile« 
will he travel in 11 hours, at that rate? 

11 hours is -^ of 6 hours, that is, 11 hours is 1 time 6 
hours, and f of another time ; consequently, he will travel, in 
11 hours, 1 time 30 miles, and f of another time, that is, the 
ratio between the distances will be equal to the ratio be- 
tween the times. 

Jgi of 30 miles, that is, 30 X V = ^^ = ^ miles. K 
then, no error has been committed, 55 miles must be -^ of 
30 miles. This is actually the case ; for |^J = Jyk 

Ans, 55 miles. 

Quantities which have the same ratio between them are 
said to be proporHonaL Thus, these four quantities, 

hoari. hoaif. miles, milei* 



6, 11, 30, 55, 






t- ■•- 



written in this order, being such, that the second contai&f 
the first as many times as the fourth contains the third, that 
is, the ratio between the third and fourth being equal to the 
ratio between the first and second, form what is called a pro- 
portion. 

It follows, therefore, that jpropor/ion is a combiruUion of 
equal ratios. Ratio exists between two numbers ; but 
portion requires at least three. ^ 
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To denote that there is a proportion between the numbers 
6, 11» 30- and 55, they are written thus : — 

6 : 11 :: 30 : 55 

which is read, 6 is to 11 as 3Q is to 55; that is, 6 is the 
same part of 11, that 30 is of 55 ; or, 6 is contained in 11 as 
many times as 30 is contained in 55 ; or, lastly, the ratio or 
jrelation of 11 to 6 is the same as that of 55 to 30. 

IT 05. The first term of a ratio, or relation, is called the 
antecedent y and the second the consequent. In a proportion 
there are two antecedents, and two consequents, viz. the an- 
tecedent of the first ratio, and that of the secoi d ; the con- 
sequent of the first ratio, and that of the sec ond. In the 
proportion 6:11 : : 30 : 55, the antecedents are 6, 30 ; the 
consequents, 11, 55. 

The consequent, as we have already seen, is taken for the 
numerator, and the antecedent for the denominator of the 
fraction, which expresses the ratio or relation. Thus, the 
first ratio is -y^, the second |J = -V" > *^^ *^** these two 
ratios are equal, we know, because the fractions are equal. 

The two fractions ^ and 4^ being equal, it follows that, 
by redticing them to a common denominator, the numerator 
of the one will become equal to the numerator of the other, 
and, consequently, that 1 1 multiplied by 30 will give the 
same product as 55 multiplied by 6. This is actually the 
case ; for 1 1 X 30 = 330, and 55 X 6 = 330. Hence it 
follows, — If four numbers be in proportion^ the product of the 
first and last^ or of the two extremes^ is equal to the product of 
the second arid thirdy or of the two means. 

Hence it will be easy, having three terms in a proportion 
given, to find the fourth. Take the last example. Know- 
ing that the distances travelled are in proportion to the times 
or hours occupied in travelling, we write the proportion 
thas:— 

honrs. hxmn. milet. milei. 

6 : 11 :: 30 

Now, since the product of the extremes is equal to the 
product of the means, we multiply together the two means, 
11 and 30, which makes 330, and, dividing this product by 
the knffum extreme, 6, we oDtam for the result 55, that is, 
55 miles, which is the other extreme, or term, sought 
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dollars, dollars. 

54 : 186 
9 






barrels, barrels. 

9 : 



54 ) 1674 ( 31 barrelsj the Answer. 
162 



3. At $ 54 for 9 barrels of flour, how many barrels may 
be purchased for $ 186 ? 

In this question, the unknown quantity is the number of 
barrels bought for $ 186, which ought to contain the 9 bar- 
rels as many times as $ 186 contains $ 54 ; we thus get the 
following proportion : 

The product, 1674, 
of the t>vo means, di- 
vided by 54, the 
known extreme, gives 
31 barrels for the 
other extreme, which 
54 is the term sought, 

54 or Answer, 

Any three terms of a proportion being giverkj the operation 
by which we find the fourth is called the Ride of Three. A 
just solution of the question will sometimes require, that the 
order of the terms of a proportion be changed. This may 
be done, provided the terms be so placed, that the product 
of the extremes shall be equal to that of the means. 

4. If 3 men perform a certain piece of work in 10 days, 
how long will it take 6 men to do the same ? 

The number of days in which 6 men will do the work be- 
ing the term sought, the known term of the same kind, viz. 
10 days, is made the third term. The two remaining terms 
are 3 men and 6 men, the ratio of which is f. But the 
more* men there are employed in the work, the less time will 
be required to do it ; consequently, the days will be less in 

The rule of three has sometimes been divided into direct and iatersef a di»* 
tinciion which is totally useless. It may not however be amiss to explain, in tUs , 
place, in what this distinction consists. ' '^^ 

Tlie Rule of Three Direct is when more requires morey or ku requires lesif^if*- 
m this example : — If 3 men dig a trench 48 feet long in a certain time, how many 
feet will 12 men die in the s^une time 1 *Here it is obvious, that the ntore mea 
there are employed, the mwe work will be done ; and tlierefore, in this instance 
more requires more. Again : — If 6 men dig 48 feet in a given time^how mock 
will 3 men di^ in the same time ? Here less requires less, for tlie less men tfaert 
are employed, the less work will be done. 

The Rule of Three Biverse is when more require; less, or less requires morif ii ' 
m this example : — If 6 men dig a certaui quantity of trench in 14 hours, how niM 
hours will it i-«quire 12 men to di^ llie same quantity ? Here tnore reauires sF 
that is, 12 men being iiior« than 6, will require less time. Agu.n:— If b meil| 
form a piece of work in 7 days, how long will 3 men be in performiug the - 
work ? Here less requires more ; for the uumlH^r of men, being Jess f will 
more time. 
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proportion as tbe number of men is greater. There is still a 
proportion in this case, but the order of the terms is inverted', 
for the number of men in the second set, being two times 
that in the first, will require only one half the time. The 
first number of days, therefore, ought to contain the second 
as many times as the second number of men contains the 
first This order of the terms being the reverse of that as- 
signed to them in announcing the question, we say, that the 
number of men is in the inverse ratio of the number of days. 
With a view, therefore, to the just solution of the question, 
we reverse the order of the two first terms, (in doing which 
we invert the ratio,) and, instead of writing the proportion, 
3 men : 6 men, (f,) we wiite it, 6 men : 3 men, (J,) that is, 

men. men. days. day*. 

6 : 3 : : 10 

Note, We invert the ratio when we reverse the order 
of the terms in the proportion, because then the antece- 
dent takes the place of the consequent, and the consequent 
that of the antecedent ; consequently, the terms of tlie frac- 
tion which express the ratio are inverted ; hence the ratio 
is inverted. Thus, the ratio expressed by § = 2, being in- 
verted, is } = ^. 

Having stated the proportion as above, we divide the-pro- 
duct of the means, (10 X 3 = 30,) by tlie known extreme, 
6, which gives 6, that is, 5 days, for the other extreme, or 
term sought. , Ans, 6 days. 

From the examples and illustrations now given we deduce 
the following general 

RULE. 

Of the three givea numbers, make that the tliird term 
which is of the same kind with the answer sought. Then 
consider, from the nature of the question, whether the an- 
swer will be greater or less than this term. If the answer is 
to be greater, place the greater of the two remaining num- 
bers for the second term, and the less namber for the first 
term ; but if it is to be less, place the less of the two re- 
maining numbers for the second term, and the greater for 
the fir&t; and, in either case, multiply the second and third 
terms together, sr^J aivfde the product by tlie first for the 
miswei, which will always be of tlie same denomination as 
4ie third term. 
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Note 1. If the first and second terms contain different de- 
nominations, they must both be reduced to the same de- 
nomination ; and if the third term be a compound number, it 
either must be reduced to integers of the lowest denomincUiony 
or the low denominations must be reduced to 2i fraction of 
the highest denomination contained in it. 

Note 2. The same rule is applicable, whether the given 
quantities be integral, fractional, or decimal. 



EXAMPLES FOR PRACTICE. 

5. If 6 horses consume 21 bushels of oats in 3 weeks, 
how many bushels will serve 20 horses the same time ? 

Am, 70 bushels. 

6. The above question reversed. If 20 horses consume 70 
bushels of oats in 3 weeks, how many bushels will serve 6 
horses the same time ? Ans. 21 bushels- 

7. If 365 men consume 75 barrels of provisions in 9 
months, how much will 500 men consume in the same time? 

Am. 102^1 barrels. 

8. K 500 men consume 102^ barrels of provisions ui 9 
months, how much will 365 men consume in the same 
time ? Am. 75 barrels. 

9. A goldsmith sold a tankard for 10 iS. 12 s., at the rate 
of 5 s. 4 d. per ounce ; I demand the weight of it 

Am. 39 oz. 15 pwt. 

10. If the moon move 13® 10' 35" in 1 day, in what time 
^does it perform one revolution ? Ans. 27 days, 7 h. 43 m. 

11. If a person, whose rent is $ 145, pay $ 12^63 parisk 
taxes, how much should a person pay whose rent is $ 378 r 

Am. $32^92$^ 

12. If I buy 7 Ibsi of sugar for 75 cents, how many poii||6i 
can I buy for $ 6 ? Am. 56 Hift 

13. If 2 lbs. of sugar cost 25 cents, what will 100 lbs. df 
coffee cost, if S lbs. #f sugar are worth 5 lbs. of coffee? 

Am. $SK>« 

14. If J give $6 for the use of $100 for 12 montibi^ 
^ what must I give for the use of $ 357*82 the same time ^ 

Am. *21*^^ 




15. There is a cistern which has 4 pipes; the first 
fill it in 10 minutes, the second in 20 minutes, the third[^^^ 
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40 minutes, and the fourth in 80 minutes ; in what time wH. 
all four, ranning together, fill it ? 

■jV + aV + A + B^r^W cistern in 1 minute. 

' Ans. 5^ minutes. 

16. If a family of 10 persons spend 3 hushels of malt in 
a month, how many hushels will serve them when there are 
30 in the family ? Ans, 9 hushels. 

Note The rule of proportion, although of frequent use, 
is not of indispeusahle necessity ; for all questions under it 
may he solved on general principles, i^ithout the formality 
of a proportion ; that is, hy analysisj as already shown, IF 65, 
ex. 1. Thus, in the ahove example, — If 10 persons spend 
3 hushels, 1 person, in the same time, would spend ^ of 3 
bushels, that is, -^^ of a bushel ; and 30 persons would spend 
30 times as much, that is, f ^ = 9 bushels, as before. 

17. If a staff, 5 ft. 8 in. in length, cast a shadow of 6 feet, 
how high is that steeple whose shadow measures 153 feet? 

Ans. 144 J feet. 

18. Tlie same by analysis.' If 6 ft. shadow require a staff 
of 5 ft 8 in. == 68 in., 1 ft. shadow will require a staff of 
J of 68 in. or ^ in. ; then, 153 ft. shadow will require 163 
times as much; that is, ^ X 163 = i o| o^ = 1734 in. = 
144^ ft., as before. 

19. If S £. sterling be equal to 4 i8. Massachusetts, how 
much Massachusetts is equal to 1000 £. sterling ? 

Ans.l^ZZ£.es.8d. 

20. If 1333 iS . 6 s. 8 d. Massachusetts, be equal to lOOOiB . 
sterling, how much sterling is equal to 4 iS • Massachusetts ? 

Ans. 3 £. 

21. If 1000 £ . sterling be equal to 1333 iS . 6 s. 8 d. Mas- 
sachusetts, how much Massachusetts is equal to 3 jS . ster- 
ling ? Ans. 4 £ . 

22. If 3 JS . sterling be equal to 4 iB . Massachusetts, how 
much sterling is equal to 1333 iS . 6 s. 8 d. Massachusetts ? 

Ans. 1000 £ 

23. Suppose 2000 soldiers had been "Supplied with bread 
sufficient to last them 12 weeks, allowing each man 14 
ounces a day; bift, on examination, they find 105 barrels, 
containing 200 lbs. each, wholly spoiled ; what must the al- 
lowance be to each man, that the remainder may last them 
the same time ? Ans* 12 oz. a day. 
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24. Suppose 2000 soldiers were put to an allowance of 
12 oz. of bread per day for 12 weeks, having a seventh part of 
their bread spoiled ; what was the whole weight of their 
bread, good and bad, and how much was spoiled ? 

- 5 The whole weight, 147000 lbs. 
-^"*- I Sjpoiled, - - 21000 lbs. 

25. 2000 soldiers, having lost 105 barrels of bread, 

weighing 200 lbs. each, were obliged to subsist on 12 oz. a 
day for 12 weeks ; had none been lost, they might have had 
14 oz. a day ; what was the whole weight, including what 
was lost, and how much had they to subsist on ? 

. ( Whole weight, 147000 lbs. 
• I Left, to subsist on, 126000 lbs. 

26. — ^^^ — 2000 soldiers, after losing one seventh part of 
their bread, had each 12 oz. a day for 12 weeks ; what was 
the whole weight of their bread, including that lost, and how 
much might they have had per day, each man, if none had 
been lost ? C Whole weight, 147000 lbs. 

Ans. < Loss, - - 21000 lbs. 

( 14 oz. per day, had none been lost. 

27. There was a certain building raised in 8 months by 
120 workmen; but, the same being demolished, it is required 
to be built in 2 months ; I demand how mauv men must 
be employed about it Ans, 480 men. 

28. There is a cistern having a pipe which will empty it 
in 10 hours; how many pipes of the same capacity will 
empty it in 24 minutes ? Ans. 25 pipes. 

29. A garrison of 1200 men has provisions for 9 months, 
at the rate of 14 oz. per day ; how long will the provisiOils 
last, at the same allowance, if the garrison be reinfoYced by 
400 men ? Ans. 6f months. 

30. If a piece of land, 40. rods in length and 4 in breadth, 
make an acre, how wide must it be when it is but 25 rodi^ 
long ? Ans. 6} 1^6^ 

31. If a man perform a journey in 15 days when the ^^^ 
are 12 hours long, in how many will he do it when the days 
are but 10 hours long ? Ans. 18 days. 

32. If a field will feed 6 cows 91 days, how long vnH it 
feed 21 cows? Anx, 26 days» 

33. Lent a friend 292 dollars for 6 months; some IpM 
after, he lent me 806 dollars ; how long may I keep^ 
balance the favour ? Ans. 2 months 5 + ' 
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34. If 30 men can perform a piece of work in II days, 
how many men will accomplish another piece of work, 4 
times as hig, in a fifth part of the time ? Ans. 600 men. 

35. If {i lb. of sugar cost -^^ of a shilling, what will f f 
of a lb. cost ? Ans. 4 d. 3^§fi q. 

Note, See IT 66, ex. 1, where the above question is 
solvied by analysis. The eleven following are the next suc- 
ceeding examples in the same IT. 

36. If 7 lbs. of sugar cost } of a dollar, what cost 12 lbs. ? 

Ans. $lf. 
87. If 6^ yds. of cloth cost $ 3, what cost 9^ yds. ? 

Ans. $4<269 

38. If 2 oz. of silver cost $2'24, what costs f oz. ? 

Ans. $0^84. 

39. Iff oz. cost $iiy what costs 1 oz. ? Ans. $ 1'283. 

40. If i lb. less by | lb Cost 13^ d., what cost 14 lbs. 
less by i of 2 lbs. ? Ans. 4*iB . 9 s. 9^ d. 

41. If t yd- cost $ I, what will 40^ yds. cost ? 

Ans. $59^062. 

42. If -^ of a ship cost $ 251, what is -^ of her worth ? 

Ans. $53'785. 

43. At 3f «jS. per cwt., what will 9f lbs. cost? 

Ans. 6 s. 3^ d. 

44. A merchant, owning ^ of a vessel, sold f of his share 
for $ 957 ; what was the vessel worth ? Ans. $ 1794'376. 

45. If f yd. cost ^ £.i what will -^ of an ell English cost? 

Ans. 17 s. 1 d. 2f q. 

46. A merchant bought a number of bales of velvet, each 
containing 129j^ J^^-y &^ ^^ ^^^ ^^ $ '^ ^^^ 5 yds., and sold 
them out at the rate of $ 11 for 7 yds., and gained $200 
by the bargain ; how many bales were there ? Ans. 9 bales. 

47. At $ 33 for 6 barrels of flour, what must be paid for 
178 barrels? Ans. $979. 

48. At $ 2*25 for 347 cwt. of hay, how much is that per 
ton? Ans. $14495. 

49. If 2^5 lbs. of tobacco cost 75 cents, how much will 
185 lbs. cost ? Ans. $ 5^55. 

50. What is the value of 45 of a hogshead of lime, at 
$ 2'39 per hhd. ? Ans. $0'3585. 

61. If 45 of a hhd. of lime cost $0'3585, what is it per 
nhd.? Ans. $2'39. 
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COMPOUND PROPORTION. 

IT OS. It frequently happens, that the relatioi 
quantity required, to Uie given quantity of the sa 
depenik upon several circumstances cooibined tog 
is then called Compound Proporlwn, or Double Utile 

1. If a man travel 273 miles in 13 days, travell 
7 hours in a day, how many miles will he travel in 
if he travel 10 hours in a day ? 

Thjs question may he solved several ways. First, 

If we knew how many miles the man travelled"! 
it is plain, we might take this number 10 times, whi 
be the number of miles he would travel in 10 hour 
of these long days, and this again, taken 12 times, 
the number of miles he would travel in 12 days, ' 
10 hours each day. 

If ht travel 273 miles in 13 days, he will travel  
miles ; that is, ^^ miles in 1 day of 7 hours ; and 
Miles is ^^ miles, the distance he travels in 1 hoi 
10 times Vi^ — *fp miles, the distance he travi 
hours ; and 12 times ^^ = ^^^ = 360 miles, 
tance he travels in 12 days, travelling 10 hours eac 
Am. 3 

But thf object is to show bow the question may 
by proportion : — 

First ; it is to be regarded, that'the number of r 
veiled over depends upon two circumstances,, viz. i 
ber of diOfi the man travels, and the numtjCT of 
travels each day. 

We will not at first consider this latter circumst 
suppose the number of bc^rs to be the same in ee 
the question then will be,— i/ a man (ravel 273 mi 
days, how mam miles will he trantl in 12 days ? ' 
furnish the following proportion : — 

13 days :. 12 days :: 273 miles : mi 

which gives for the fourth term, or inswer, ?52 mi 

Now, taking into consideration the other circumi 

that of the hours, we must say, — If a man, travdlif 

aday/or a certain number of days, traeeU 202 in'tes^ 
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wUl he travel in Uie same timey if he travel 10 hours in a da/y ? 
This will lead to the folio wipg proportion : — 

7 hours . 10 hours : : 252 miles : miles. 



This gives for the fourth term, or answer, 360 miles. 

We see, then, that 273 miles has to die fourth term, or 
answer, the same proportion that 13 days has to 12 days, 
and that 7 hours has to 10 hours. Stating this ^ the form 
of a proportion, we have 



13 days : 12 days > 
7 hours . 10 hours \ 



273 miles 



miles 



by which it appears, that 273 is to be multiplied by both 12 
and 10 ; that is, 273 is to be multiplied by the product of 
12 X 10, and divided by the product of 13 X 7, which, be- 
ing done, gives 360 miles for the fourth term, or answer, as 
before. 

In the same manner, any question relating to compound 
proportion, however complicated, may be stated and solved. 

2. If 248 men, in 5 days, of 1 1 hours each, can dig a trench 
230 yards long, 3 wide, and 2 deep, in how many days, of 9 
hours each, wUl 24 men dig a trench 420 yards long, 6 wide, 
and 3 deep ? 

Here the number of days, in which the proposed work can 
be done, depends on five circumstancesj viz. the number of 
men employed, the number of hours they work each day, 
the length, breadth, and depth of the trench. We will con- 
sider the question in relation to each of these circumstances, 
in the order in which they have been named: — 

1st. The number of men employed. Were all the circum- 
stances in the two cases alike, except the number of men and 
the number of days, the question would consist only in find- 
ing in how many days 24 men would perform the work which 
248 men had done in 5 days ; we should then have 

24 men : 24S men : : 5 days : days. 

2d. Hours in a day. But the first labourers worked 11 
hours in a day, whereas tlie others worked only 9 ; less hours 
will require nurre days, which will give 

9 hours : 11 hours : : 5 days : days. 

3d. Letiglk of the ditches. The ditches being of unequal 
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length, as many more days will be necessary as the second 
is longer than the first ; hence we shall have 

230 length : 420 length : : 5 days : ....... days. 

4th. Widths. Taking into consideration the widths, which 
are dififerent, we have 

3 wide : 6 wide : : 5 days : days. 

5th. Depths, Lastly, the depths being different, we have 

2 deep : 3 deep : : 5 days : days. 

It would seem, therefore, that 5 days has to the fourth 
term, or answer, the same proportion 

that 24 men has to 248 men, whose ratio is ^^, 
that 9 hours has to 11 hours, the ratio of which is ^, 

that 230 length has to 420 length, J§J, 

that 3 width has to 5 width, ^, 

that 2 depth has to 3 depth, ^; 

all which stated in form of a proportion, we have 



Men, 24 
Hours, 9 
Length, 230 
Width, 3 
Depth, 2 



248^ 

il 
420 

5 

3 



coinnion tsnn* 

» : : 5 days : days. 



TT 97b The continued product of all the second terms 
248 X 11 X 420 X 6 X 3, multiplied by the third term, 
5 days, and this product divided by the continued pro- 
duct of the first terms, 24 X 9 X 230 X 3 X 2, gives 
288^^<^ days for the fourth term, or answer. ^ 288^^. 

But the first and second terms are the fractions ^^, y, 
ffj, ^ and f , which express the ratios of the men, and of 
the hours, of the lengths, widths and depths of the W? 
ditches. Hence it follows, that the ratio of the numbe 
days given to the number of days sought, is equal to the pro 
duct of all the ratios, which result from a comparison of the 
terms relating to each circumstance of the question. 

The product of all the ratios is found by multiplying to- 
gether the fractions which express them, thus, " ^ x 9 x 230 

X5X3 _ 17186400 ... ^ . 17186100 , ,, 

><J5<1 — 29868o "> ^^o. this fraction, ggg^gQ , represents the 
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ratio of the quantity required to the giveo quantity of the same 
kind. A ratio resulting in this manner, from the multiplica^ 
tion of several ratios, is called a compound rado. 

From the examples and illustrations now given we de- 
duce the following general '  . ^ 

for solving questions in compound proportion, or double 
rule of three, viz. — Make th^t number which is of the 
same kind with the required answer, the third term ; and, 
of the remaining numbers, take away two that are of the 
satm khid^ and arrange them according to the directions 
given in simple proportion ; then, any other two of the same ' 
*<ind, and so on till all are used. 

Lastly, multiply the third term by the continued product 
ot the second terms, and divide the result by the continued 
product of the first terms, and the quotient will be the fourth 
term, or answer required. 

EXAMPLES FOR PRACTICE. 

1. If 6 men build a wall 20 ft. long, 6 ft. high, and 4 ft. 
thick, in 16 days, in what time ^vill 24 men build one 200 
ft long, 8 ft. high, and 6 ft. thick ? Am. 80 days. 

2. If tlie freight of 9 hhds. of sugar, each weighing 12 
cwt, 20 leagues,^ cost 16*jS., what must be paid for the 
freight of 60 tierces, each weighing 2^ cwt, 100 leagues ? 

Am. 92i&. 11 s. lOf d. | 

3. If 56 lbs. of bread be sufficient for 7 men 14 days, how ' 
much bread will serve 21 men 3 days ? Ans. 36 lbs. 

The same by analysis. If 7 men consume 56 lbs. of bread, 
1 man, in tlie same time, would consume \ of 56 lbs. = 
^ lbs. ; and if he consume -^ lbs. in 14 days, he would 
consume -A- of -^ = f| lb. in 1 day. 21 men would con- 
sume 21 times so much as 1 man; that is, 21 times ff =: 
^^ lbs. iu 1 day, and in 3 days they would eonsume 3 
times as much ; that is, -^f & = 36 lbs., as before. 

Am. 36 lbs. 

Note. Having wrought the following examples by the 
rule of proportion, let the pupil be required to do the same 
by anaJyns. 

4. If 4 reapers receive $11^04 for 3 days' work, how 
many men may be hired 16 days for $ 103^04 ? 

Am. 7 men* 
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6. If 7 oz. 6 pwt of bread be bought for 43 d. when corn 
is 4 s. 2 d. per bushel, what weight of it may be bought for 
1 s. 2 d. when the price per bushel is 5 s. 6 d. ? 

Ans. 1 lb. 4 oz. 3|}^ pwts 

6. If $100 gain $6 in 1 year, wjiat will $^00 gain in 
9 months? ' • ^ 

Note. This and the three following ei^aAiples reciprocally 
prove each other. , \^ ^ ' 

7. If $ 100 gain $6 in 1 ^eal^ ih what time will $400 
gain $ 18 ? 

8. If $400 gain $ 18 in 9 months, what is the rate per 
cent, per annum ? ■'[ , 

9. What principal, at 6 per cent. per. ann.^ will gain $ 18 
in 9 months ? ' , 

10. A usurer put out $ 75 at interest, and, at the end,6f 8 
months, received, for principal and interest, $ 79 ; I demand 
at what rate per cent he^ received intjerest. 

Am, 8 per cent 

11. If 3 men receive 8-^ JS. for 19^ days' work, how 
much must 20 men receive for 100^ days' ? 

/^ Am. 305iS. Os. 8d. 
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QU£STIOICS. 

1. What is proportion ? 2. How many numbers are re* 
quired to form a ratio ? 3. How many to form a proportion ? 

4. What is the first term of a ratio called ? 6. the seeoiid 

term? 6. Which is taken for the numerator, and whiclti^Jx 
the denominator of the fraction expressing the ratio ?|^IP 
How may it be known when four numbers are in proportiW ?|^ 
8. Having three terms in a proportion given, how may ^^^^ 
fourth term be found ? 9. What is the operation, by whldlt " 
the fourth term is found, called ? 10. How does a ratio bfh-"^ 
come inverted ? 11. What is the rule in proportion ? .13, 
In what" denomination will the fourth term, or answer^^ 
found ? 13. If the first and second terms contain diflTl 
aenominations, what is to be doue ? 14. What is comj 
proportion, or double rule of three ? 15. Rula ? 
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EXERCISES. . / 

1. If I buy 76 yds. of cloth for $ 11347, what does it 
cost per ell English ? Ans. $ 1^861. 

2. Bought 4 pieces of Holland, each containing 24 ells 
English, for $ 96 ; how much w^^that per yard ? 

./ ] ' ' \^^ Am. $ 0'80. 

3. A garrison had provision for S months, at the rate of 
15 ounces to each person per day ; how much must be al- 
lowed per day, in order that the provision may last 9J 
months? / / * - \ \ Ans. 12-Jf oz 

4. How much land, at $ 2^50 per acre, must be given in 
exchange for 360 acres, at $ 3^75 per acre ? 

Asm* 540 acres. 

5. Borrowed 185 quarters of com when the price was 
19 s.; how much mast I pay when the price is 17 s. 4 d. ? 

Am, 202f^. 

6. A person, owning ^ of a coal mine, sells f of his share 
for 171 i^. ; what is the whole mine worth ? Am. 380 iS 

7. If f of a gallon cost |jof a dollar, what costs f of a 
tun? ' Am. $140. 

8. At 1 J iS . per cwt, what cost 3^ As. ? Am. lOf d. 

9. If 4j> cwt can be carried 36 miles for 35 shillings, how 
many pounds can be carried 20 miles for the^same money ? 

*. . ;• Am. 907^ lbs. 

10. If the sun appears to move from east to west 360 de- 
grees in 24 hours, hpw much is that in each hour ? in 

each minute ? in each second ? 

' ; - -Am. to last^ 15" of a deg. 

11. If a family of'9 persons spend $ 450 in 5 months, how 
much would be sufficient to maintain them 8 months if 5 
persons more were added to the family? Am. $ 1120. 

Note. Exercises 14th, 15th, 16th, 17th, 18th, 19th, and 
20th, '^ Supplement to Fractiomy*^ afford additional examples 
in single and double proportion, should more examples be 

thought necessary. 7 

■11'.' 



If 98. 1. T%vo men own a ticket; the first owns |l, and 
tlie second owns | of it ; the ticket draws a prize of 40 dol- 
lars ; what is each man's share oa* the money ? 
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2. Two men purchase a ticket for 4 dollars, of which one 
pays 1 dollar, and the other 3 dollars ; the ticket draws 40 
dollars; what is each man's share of the money? 

3. A and B bought a quantity of cotton ; A paid 100 
dollars, and B 200 dollars; they sold it so as to gain 30 
dollars ; what were their respective shares of the gain ? 

The process of ascertaining the respective gains or losses 
of individuals, engaged in joint trade, is* called the Rule of 
Fellowship, ^ - 

The money, or value of the articles employed in trade, is 
called the Capital^ or Stock ; the gain or loss to be shared is 
called the Dividend, 

It is plain, that each man^s gain or loss ought to have the 
same relation to the whole gaiil or loss, as his share of the 
stock does to the whole stock, 

' Hence we have this Rule : — ^As the whole stock : to each 
man's share of the stock : : the whole gain or loss : his share 
of the gain or loss. 

4. Two persons have a joint stock in trade ; A put in 
$ 250, and B $ 350 ; they gain $ 400 ; what is each man's 
share of the profit? 

OPERATION. 
A's stock, $250 ^ Then, 
B's stock, $350 f goo : 250 : : 4Q0 : l6r)*C66§ dolls. A's gain. 

Whole stock, $600 ) 600 : 350 : : 400 ^ 233*333^ dolls. B's gain. 

The pupil will perceive, that the process may be contract- 
ed by cutting off an equal number of* ciphers from the first 
and secondy or first and third terms ; thus, 6 : 250 : : 4 • 
166*666f, &c. 

It is obvious, the correctness of the work may be ascer- 
tained by finding whether the sums of the shares of the gains 
are equal to the whole gain ; thus, $ 166'666f + $ 233*333^ 
= $ 400, whole gain. 

6. A, B and C trade in company ; A's capital was $ 175, 
B's $ 200, and C's $ 500 ; by misfortune they lose $ 250 ; 
what loss must each sustain ? C $ 60', A's loss. 

Ans.< $ 5ri42f, B's loss. 
( $142*857J, C's loss 

6 Divide $600 among 3 persons, so that their shares 
may be to each other as 1, 2, 3, respectively. 

A^. $100, $200, and $300. 

R 
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7. Two merchants, A and B. loaded a ship witli 500 
bhds. of rum ; A loaded 350 hhds., and B the rest ; in a 
storm, the seamen were obliged to throw overboard 100 
hhds. ; how much must each sustain of the loss ? 

Am, A 70, und B 30 hhd«. 

8. A and B companied ; A put in $ 45, and took out f 
of the gain ; how much did B put in ? 'Ans. $ 30. 

Note, They took out in the same pf6portion as they put 
in ; if 3 fifths of the stock is $ 45, how much is *^ fifths 
of it? 

9. A and B companied, and trade with a joint capital of 
$ 400 ; A receives, for his share of the gain, \ as much as B ; 
what was the stock of each ? 

. ( $ 133*333 J, A's stock. 
^^' \ $ 266*666|, B's stock. 

10. A bankrupt is indebted to A $ 780, to B $ 460, and 
to C $ 760 ; his estate is worth only $ 600 ; how must it 
be divided ? 

Note. The question evidently involves the principles of 
fellowship, and may be wrought by it 

Am, a $ 234, B $ 138, and C $ 228. 

11. A and B venture equal stocks in trade, and clear 
$ 164 ; by agreement, A was to have 5 per cent. (A the 
profits, because he managed the concerns ; B" was to have 
but 2 per cent. ; what was each one's gain ? and how much 
did A receive for his trouble ? 

Atts, A's gain was $117442^, and B's $46,857^, and 
A received $ 70*285| for his trouble. 

12. A cotton factory, valued at $ 12000, is divided into 
100 shares ; if the profits amount to 15 per nent. yearly, what 

will be the profit accruing to 1 share ? to 2 shares ? 

— ^ — to 5 shares ? -^^ — to 25 shares ? 

/ , * ' AnB, to the last, $ 450. 

13. In the above-mentioned factory, repairs are to be made 
which will cost $ 340 ; what will be the tax, on each share, 

necessary to raise the sum ? on 2 shares ? on 3 

shares ? on 10 shares ? Ans. to the last^ $ 34. 

14. If a town raise a tax of $ 1850, and the whole town 
be valued at $ 37000, what will that be on $ 1 ? What 
will be the tax of a man whose property is valued at $ 1780 ? 

Ajis. $ ^05 on a dollar, and $89 on $ 1780. 
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IT 99> In assessing taxes, it >a necessary to have 
veiitory of the property, both real aud personal, of the 
town, aud also of the «'bole uuraber of polls ; and, as tl 
are raletl at so much each, we must first take out tr 
ichale tax' wUat the polls amount to, and the remaind 
be assessed on the properly. We may then find the ta 
1 dollar, and make a table containing the taxes on 
&c., to 10 dollars ; then on 20, 30, &c., to 100 dollar 
then on 100, 200, &c.,to 1000 dollars. Then, know 
iiiventory of any individual, it is easy to find the tax u 
property. 

15. A certain town, valued at $64530, raises a 
$2259'90; there are 540 polls, which are taxed 
each ; what is the tax on a dollar, and what will be i 
whose real estate is I'alued at $ 1340, his personal p: 
at $ 674, and who pays for 2 polls ? 

540 X '60 = $ 324, amount of the poll taxe 
f2259'90 — $324 = 1935'90, to be assessed on pr 
864530 : $1935'90 :: *1 : '03; or, i|Hi^='03. tax 

TABLE. 



Taxo 



1 ii 



'03 



,. 9 .. '27 



Taxo 



in 


s '30 


20 


. '60 


:«) 


. '90 




!'20 
1'50 






70 


2'10 


m 


2'40 


90 


. 2'70 



Tax on 100 



fToiv, to find A's tax, his real estate being $ 
by the table, that 

The tas on - - - $ 1000 
The tax on - 



1000 
1340, 



The 



40 



Tax on his real estate - - - 

In like manner I find the tax c 

p-operty to be - - _ . 

2 polls at '60 each, are - - 
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16. What will B's tax amount to, whose inventory is 874 
dollars real^Biid 210 dollars personal property, and who pays 
for 3 polls ? Ati8, $ 34'32. 

17. What will he the tax of a man, paying for 1 poll, 

whose property is valued at $ 3482 ? at $ 768 ? -. 

at $ 940 ? at $ 4657 ? Ans. to the last^ $ 140*31. 

18. Two men paid 10 dollars for the use of a pasture 1 
month; A kept in 24 qowsj^and B 1^6 covvsj |iow much 

should each pay ? / / ^ ' / ^ ' ' ^ / -* / i / /- ' 

19. Two men hired a pasture for'^ 10 ; A put m 8 cows 
3 months, and B put in 4 cows 4 months ; how much should 
each pay ? 

IT 100. The pasturage of 8 cows for 3 months is the 
same as of 24 cows for 1 month, and the pasturage of 4 cows 
for 4 months is the same as of 16 cows for 1 mouth. The 
shares of A and B, therefore, are 24 to 16, as in the former 
question. Hence, when time is regarded in fellowship, — 
Multiply each one^s stock by the time he continues it in trade^ 
and use the product for his share. This is called Double Fel- 
lowship, Ans, A 6 dollars, and B 4 dollars. 

20. A and B enter into partnership ; A puts in $ 100 
6 months, and then puts in $ 50 more ; B puts in $ 200 4 
months, and then takes out $ 80 ; at the close of the year, 
they find that they Jiave g^ned $ 96 ; what is the profit of 
each? •. /•' ".. . ' ( $43'711,A's share. 

.^"^^ \ $51*288, B's share. 

21. A, with a capital of $500, hegan trade Jan. 1, 1826, 
and, meeting with success, took in B as a partner, \vith a 
capital of $ 600, on the first of March following ; foui 
months after, they admit C as a partner, who hrought $^00 
stock ; at the close of the year, they find the gain to he 
$ 700^ ho.w must it be divided among the partners ? 

C $ 250, A's share. 

Ans, < $250, B's share. 

( $200, C*s share. 

QUESTIONS. 

1. What is fellowship? 2. What is the rule for operat- 
ing? 3. When time is regarded in fellowship, what is it 
called ? 4. What is the method of operating in double 
fellowship? 5. How are taxes assessed? 6. How is 
fellowship proved ?. 
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iiXi&ZOATZON'. 

IT lOX. ^^AlligatioQ is Jie method of mixing two or more 
simples, of different qualities, so that the composition may he 
of a mean, or middle quality* 

When the quantities and prices of the simples are given, 
to find the nuan price of the mixture, compounded of them, 
the process b called Alligation Medial. I 

1. A farmer mixed together 4 bushels of wheat, worth 
150 cents pfer bushel, 3 bushels of rye, worth 70 -cents per 
bushel, and 2 bushels of com, worth 50 cents per bushel \ 
what is a bushel of the mixture- worth ? 

It is plain, that the cost of the whole^ divided by the mmf 
ber of bushels^ will give the price of one bushel. 

4 bushels, at 150 cents, cost 600 cents. 

3 at 70 210 

2 at 50 ..K 100 A^ = lOli cts. iln5. 

9 bushels cost 910 cents. 

2. A grocer mixed 5 lbs. of sugar, worth 10 cents per lb., 
8 U>s. worth 12 cents, 20 lbs. woith 14 cents ; what is a 
pound of the mixture worth ? Ans. 12^. 

3. A goldsmith melted together 3 ounces of gold 20 
carats fine, and 5 ounces 22 carats fine ; what is the fine- 
ness of the mixture ? Ans. 21 j-. 

4. A grocer puts 6 gallons of water into a cask containing 
40 gallons of rum, worth 42 cents per gallon ; what is a gal- 
lon of the mixture worth ? jins. 36^ cents. 

5. On a certain day the mercury was observed to stand in 
the thermometer as follows : 5 hours of tlie day, it stood at 
64 degrees ; 4 hours, at 70 degrees ; 2 hours, at 75 degrees, 
and 3 hours, at 73 degrees : what was the t/iean temperature 
for that day ? 

It is plain this question does not differ, in the mode of 0% 
operation, from the former. Ans. 69^ degrees. 

Ti 102. When the mean price or rate, and the prices or 
rates of the several simples are given, to find the proportions 
or quantities of each simple, the process is called Alligation 
Alternate : alligation alternate is, therefore, the reverse of 
alligation medial, and may be proved by it 
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>an has oola worth 40 cents per bushel, which he 
> mis with com worth 60 cents per bushel, so that 
jre may be woith 42 cents per bushel ; what pro- 
or quantities of each, must he take f 
le price of the mixture required exceeded the price 
ts, by j»st as much as it Jdl short of the price of 

it is plain, he must have taken eqiud qvanlilies of 
corn; had the price of the mixture exceeded the 
the oats by only J as much bs it fell thort of 
of the com, the compound would have required 2 
much oats as corn ; and in all cases, the less the 
! between the price of the mittwe and that of irne 
iples, the greater must be the quantity of that siia- 
aportion to the othwi that is, the quantities of the 
oust be inncTselif as the diff^encea of their prices 
price of the mixture ; therefore, if these dilleren- 
utually exduaiged, they will, directly, express the 
lantilies of each simple necessary to form the com- 
quired. In the above example, the price of tbe 

42 cents, and the price of the oais is 40 cents ; 
itly, the dilTerence of their prices is 2 cents : th» 
:he com is 50 cents, which differs from the price 
xture by 8 cents. Therefore, by exchanging these 
s, we have 8 bushels of oaU to 2 bushels of corn, 
roportion required. 

bushels of oats to 2 bushels of corn, or in thai 

rrectness of this result may now he ascertained by 
de ; thus, the cost of 8 bushels of oats, at 40 cents, 
■nts; and 2 bushels of com, at 50 cents, is 100 
:n, 320 -f- 100 = 420, and 420, divided by the num- 
hels, (8 + 2,) = 10, gives 42 cents for tbe price of 

lerchant has several kinds of tea ; some at 8 shil- 
le at 9 shillings, some at 11 ebilliugs, and some 
lings per pound ; what proportions of each must 
lat he may sell the compound at 10 shillings per 

re have 4 simples ; but it is plun, that what has 
proved of two will apply to any number of p^irs, 
pair the price of one simple is greater, and that of 
IcMy than th^ price of the mixture required 

1 have this 
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The mean rate and the several prices being reduced to 
the same denomination, — connect with a continued line each 
price that is less than the mean rate with one or more that 
is GREATER, and each price greater than the tnean rate 
with one or more thai is less. 

Write the difference between the mean rate, or pricCy and 
the price of each simple opposite the price with which it is 
connected; (thus the difference of the two prices in each 
pair will be mutually exchanged;) then the swn of the differ^ 
ences, standing against any price, unU express the relative 
quantity to he taken of that price. 

By attentively considering the rule, the pupil will per« 
ceive, that there may be as many different ways of mixing 
the simples, and consequently as many different answers, as 
tliere are different ways of linking the several prices. 

We will now apply the rule to solve the last question :— 

OPERATIONS. 

Or, 

ns. 10<^^?"n i I c.^i.^Ans. 





Here we set down the prices of the simples, one directly 
under another, in order, from least to greatest, as this is 
most convenient, and write the mean rate, (10 s.) at the 
led hand. In the first way of linking, we find, that we 
may take in the proportion of 2 pounds of the teas at 8 
and 12 s. to 1 pound at 9 and lis. In the second way, 
we find for the answer, 3 pounds at 8 and 11 s. to 1 pound 
at 9 and 12 s. 

3. What proportions of sugar, at 8 cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cents 
per pound ? 

Am* In the proportion of ^2 lbs. at 8 and 10 cents to 6 
lbs. at 14 cents. 

Note,^ As these quantities only express the proportions of 
each kind, it is plain, that a compound of the same mean 
price will be formed by taking 3 times,^ 4 times, one half, or 
any proportion, of each quantity. Hence, 

When the quantity of one simple is given, after finding 
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the proportional quantities, by the above rule, we may say. 
As the PROPORTIONAL quantitif : is to the given quantity : .• 
so is each of the other proportional quatitities : to the re-. 
QUIRED quantities of each, 

4. If a man wishes to mix 1 gallon of brandy worth 
16 s. with rum at 9 s. per gallon, so that the mixture 
may be worth 11 s. per gallon, how much mm must he 
use? 

Taking the differences as above, we find the proportions 
to be 2 of brandy to 6 of rum ; consequently, 1 gallon oi 
brandy will require 2 J gallons of rum. Ans, 2| gallons. 

5. A grocer has sugars worth 7 cents, 9 cents, and 12 
cents per pound, which he would mix so as to form a com- 
pound worth 10 cents per pound ; what must be the pro- 
portions of each kind ? 

Ans. 2 lbs. of the first and second to 4 lbs. of the third kind. 

6. If he use 1 lb. of the first kind, how much must he take 

of the others ?  if 4 lbs., what? if 6 lbs., what ? 

if 10 lbs., what? if 20 lbs., what? 

Ans. to tfie last^ 20 lbs. of the second, and 40 of the third. 

7. A merchant has spices at 16 d. 20 d. and 32 d. per 
pound ; he would mix 5 pounds of the first sort with thir 
others, so as to form a compound worth 24 d. per pounoi 
how much of each sort must he use ? 

Ans. 5 lbs. of the second, and 7^ lbs. of the third. 

8. How many gallons of water, of no value, must be 
mixed with 60 gallons of rum, worth 80 cents per gallon, to 
reduce its value to 70 cents per gallon ? Ans. 8| gallons. 

9. A man would mix 4 bushels of wheat, at $1'50 
per bushel, rye at $146, com at $^75, and barley 
at $ ^50, so as to sell the mixture at $ ^84 per bushel ; 
how much of eaph may he use ? 

10. A goldsmith would mix gold 17 carats fine with 
some 19, 2ly and 24 carats fine, so that the compound may 
be 22 carats fine ; what proportions of each must he use ? 

Ans. 2 of the 3 first sorts to 9 of the last 

11. If he use 1 oz. of the Urst kind, how much must 
he use of the others ? What yrovlA be the quantity of the 
compound ? Aris. to lastf 7^ ounces, 

12. If he would have the whole compound consist of 15 

oz., how much must he use of each kind? if of 30 

Dz., how much of each kind ? if of 37^ oz., how much ? 

Ans. to the last^ 5 oz. of tlie 3 first, and 22^ oz. of tlie last 
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Hence, when the quantity of the compound is given, we 
may say, As the sum of the proportional quantities^ founa 
hy the ABOVE RULE, is tc the quantity required, so is each 
«»ROPORTioNAL quantity y found by the rute^ to the required 
quantity of EACH. 

13. A man would mix 100 pounds of sugar, some at 8 
cents, some at 10 cents, and some at 14 cents per pound, so 
that the compound may be worth 12 cents per pound ; how 
much of each kind must he use ? 

We find the proportions to be, 2, 2, and 6. Then, 2+2 
-f- 6 = 10, and C2:20 lbs. at 8 cts. J 

10 : 100 : : ? 2 : 20 lbs. at 10 cts. > Ans. 

(6 : 60 lbs. at 14 cts. ) 

14. H»^w many gallons of water, of -no value, must be 
nixed ^ith brandy at $ 1'20-per gallon, so as to fill a ves- 
sel of 75 gallons, which may be worth 92 cents per gallon ? 

Aus, 17^ gallons of water to 57J gallons of brandy. 

15. A grocer has- currants at 4 d., 6 d., 9d. and lid. per 
lb. ; and he would make a mixture of 240 bis., so that the 
mixture may be sold at 8 d. per lb. ; how many pounds of 
each sort may he take? 

Ans. 72, 24, 48, and 96 lbs., or 48, 48, 72, 72, &c. 

Note. This question may have five diiferent answers. 

QUESTIONS. 

1. What is alligation ? 2. medial ? 3. the 

rule for operating? 4. What is alligation alternate? 6. 
When the price of the mixture, and the price of the several 
simples, are given, how do you find the proportional quanti- 
ties of each simple ? 6. When the quantity of one simple is 
given, how do you find the others ? 7. When the quantity 
of the whole compound is given, how do you find the quan- 
tity of each simple ? 
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^ 103. Duodecimals are fractions of a foot. The word 

JB derived from the Latin word duodecim^ which signifies 

twelve. A foot, instead of being divided decimally into ten 

, , eqi(ftl: parts, is divided duodecimallif into twelve equal parts^ 

"  ^ /• "' / 
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called inches, or primes^ marked thus, ('). Again, each of 
these parts is conceived to be divided into twelve other equal 
parts, called seconds^ ("). In like manner, each second is 
conceived to be divided into twelve equal parts, called thirdSj 
('") ; each third into twelve equal parts, called fourlJiSy 
{''") ; and so on to any extent. 
In this way of dividing a foot, it is obvious, that 

1' inchy OT prvnej 18 ------ iV of a foot. 

1" second is ^ of ^j, - - - z= ^^ of a foot 
1'" third is Y^j- of -j^ of -j^, - - = ttV^ of a foot 
1"" fourth is ^ of ^ of -^^ of 3^, = sTrf 3^ ^^ ^ ^^^^ 
V"" fifthis-i^f of -j^ofi^of-i^of-j^, = 2*tbV37 of afoot^ &c. 

Duodecimals are added and subtracted in the same man- 
ner as compound numbers, 12 of a less denomination making 
1 of a greater^ as in the following 

TABLE. 

12"" fourths make 1'" third, 
12'" thirds - - - l" second, 
12" seconds - - 1' inch or prime, 
12' inches, or piimes,l foot 

Note. The marks, ', ", "', "", &c., which distinguish the 
different parts, are called the indices of the parts or denomi- 
nations. 
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Duodecimals are chiefly used in measuring surfaces and 
solids. 

1. How many square feet in aboard 16 feet 7 inches long^ 
and 1 foot B inches wide ? 

Note. Length X breadth = superficial contents, (IT 25.) 

7 inches, or primes, = ^3^ of a 
foot, and 3 inches = -^ of a foot ; 
consequently, the product of 7' X 
3' = -^ of a foot, that is, 21'' 
= 1' and 9" ; wherefore, we set 
down the 9", and reserve the 1* 
to be carried forward to its propei 
place. To multiply 16 feet by 3 



OPERATION. 

Lengthy 16 7' 
Breadth^ 1 3' 



4 
16 



1' 

7' 



Ans. 20 8' 9" 
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is to take ^^^ of J^ = f |, that is, 4S' ; and the 1' which wc 
reserved makes 49', = 4 feet 1' ; we therefore set down 
the 1', and carry forward the 4 feet to its proper place. 
Then, multiplying the multiplicand by the 1 foot in the mul- 
tiplier, and adding the two products together, we obtain the 
Answer^ 20 feet, 8', and 9". 

The only difficulty that can arise in the multiplication of 
duodecimals is, in finding of what denomination is the pro- 
duct of any two denominations. This may be ascertained as 
above, and in all cases it will be found to hold true, that the 
product of any two deTiominations wiU always be of the denomU 
nation demted by the sum of their indices. Thus, in the 
above example, the sum of the indices of T X 3' is " ; con- 
sequently, tne product is 21" ; and thus primes multiplied 
by primes will produce seconds ; primes multiplied by seconds 
produce thirds; fourths multiplied by fifths produce nintfts^ &c. 

It is generally most convenient, in practice, to multiply the 
multiplicand first by the feet of the multiplier, then by the 
mches, &c., thus : — 

16 fl. X 1 ft. = 16 ft, and T X 
1 ft. = T. Then, 16 fk. X 3' = 48' 
= 4 ft, and T X 3' = 21" = 1' 9". 
The two products, added together, give 
for the AnswcTj 20 ft. 8' 9", as before- 



fi- 
le r 

1 3' 



16 r 

4 V 9" 

It 



20 8' 9 

2. How many solid feet in a block 15 ft 8' long, 1 ft 5' 
wide, and 1 ft 4! thick ? 



OPERATION. 

ft- 
Lengthy 15 8' 

Breadth, 1 5' 



15 8' 
6 6' 



r// 



The length multiplied by the 
bTt»adth, and that product by the 
thickness, gives the solid con* 
tentsy (IT 36.) 



22 2' 4' 
TliicknesSy 1 4' 



22 2' 4" 
7 4' 9" 4'" 

HI 



Ans 29 7 ^ . 1" 4 
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for 1 foot, let each of these parts be divid"^ into 10 other 
equal parts. The former division will be lOths, and th^ \ai 
ter lOOths of a foot. Such a rule will be found very eon* 
venient for surveyors of wood and of lumber, for painters- 
joiners, &c. ; for the dimensions taken by it being in feet and 
decimals of a foot, the casts will be no other than so many 
operations in decimal fractions. 

11. How many square feet in a hearth stone, which, by a 
rule, as above described, measures 4*5 feet in length, and 
2*6 feet in width ? and what will be its cost, at-75 cents per 
square foot ? Ans, 11 '7 feet; and it will cost $ 8'775. 

12. How many cords in a load of wood 7'6 feet in length, 
3*6 feet in width, and 4*8 feet in height ? Ans, 1 cord l^ft. 

13. How many cord feet in a load of wood 10 feet long, 
3*4 feet wide, and 3*5 feet high ? Am. 7^^. 

* QUESTIONS. 

1. Wliat are duodecimals? 2. From what is the word 
derived? 3. Into how many parts is a foot usually divided, 
and what are the parts called ? 4. What are the other de- 
nominations ? 5. What is understood by the indicea of the 
denominations ? 6. In what are duodecimals chiefly used ? 
7. How are the csKitents of a surface bounded by straight lines 
found? ,8. How are the contents of a soZid found? 9. How 
is it known of what denomination is the product of any two 
denominations ? 10. How may a scale or rule be formed 
for taking dimensions in feet and decimal parts of a foot ? 
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IT 105« Involution, or the raising of powers, is the mul- 
tiplying any given number into itself continually a certain 
r umber of times. The products thus produced are called 
the powers of the given number. The number itself is called 
the first power, or root If the first power be multiplied by 
itselfy the product is called the second power or square ; if 
the square be multiplied by the first power, the product is 
called the third power, or cuhe^ &c. ; thus, 

5 is the root, or 1st power, of 5. 
6x5= 25 is the 2d power, or square, of 6, =5*« 
5X6X5=125 is the 3d power, or cube, of 6, =5^. 
5X5X6X6=625 is the4thpower,OTbiquadrate,of6, =5*. 
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The number denoting the power is called the index, or 
enpaaent; thus, 5^ denotes that 6 is raised or involved to 
the 4th power. 

1. ^^'hat is the square, or 2d power, of 7 ? Ans. 49. 

2. What is the square of 30 ? An$. 900. 

3. What is the square of 4000 ? An». 16000000. 

4. What is the cube, or 3d power, of 4 ? Aiis, 64. 

5. What is the cube of 800 ? Am. 512000000. 

6. What is the 4th power of 60 ? Ans. 12960000. 



7. What is the square of 1 ? 
of4? 



of 2? 



of 3? 



8. What is the cube of 1 ? 
— of 4? 



9. What is the square of f ? 

10. Wliat is the cube of f ? 

11. What is the square of ^ ? 

12. What is the square of 1^5 ? 



Aiis, 1, 4, 9, and 16. 

- of 2 ? of 3 ? 

Ans. 1, 8, 27, and 64. 
^oi ^} of i> 



-<^- 1> if? «^d If. 
-oft? of J? 

the 5th power of ^? 
Ans. ^, and ^. 
— the cube ? 



An8. 2*26, and 3*375. 

13. What is the 6th power of 1*2 ? Am. 2*985984, 

14. Involve 2\ to the 4th power. 

Note. A mixed number, like the above, may be reduced 
to an improper fraction before involving : thus, 2^ = f ; or 
it may be reduced to a decimal ; thus, 2 j- = 2*25. 

Ans. s^^ = 25ifi. 

15. Wliat is the square of 4 J ? Ans. ^^^ = 23|f . 

16. What is the value of 7*, that is, the 4th power of 7 ? 

Ans. 2401. 
66? 10*? 



17. How much is 9^ ? 

18. How much is 2^ ? 
— 6» ? 108 ? 



Ans. 729, 7776, 10000 

3« ? 4« ? 53 ? 

Ans. to lasty 100000000. 

The powers of the.nine digits, from the first power to the 
fifth, may be seen in the following 



TABLE. 

[Ro ots - |or Ist Powersll \ t\ S] 4" 



'S<iuare8 jorSd rowersll | 4| W] 16 



6| .61 



8 



■S4 



Cubes ' |or3d Powersjl | 8 j 27 j 64 



25| 36| ^ 



81 



125 { 216 I 343 i 612 



729 



625 112961 2401 | 4096 



Biquadrates|or4lhPowers|l |16 | 81 | 256 



6561 



SJSdIds |or 5lh Powers| l |32 |243 [l^^ 



3125 17776 116807 132768 |fi9049 
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XSVO£UTZON. 

IT 106. Evolution^ or the eadrdcting of roots, is the me- 
thod of finding the root of any power or number. 

The rooty as we have seen, is that number, which, by a • 
continual multiplication into itself, produces the given power. 
The square root is a number which, being squared, will pro- 
duce the given number; and the cubsy or third root j is a num- 
ber which, being cubed or involved to the 3d power, will 
produce the given number : thus, the square root of 144 is 
12, because 12^ = 144 ; and the cube root of 343 is 7, be- 
cause 7', that is, 7 X 7 X T', = 343 ; and so of other num- 
bers. 

Although there is no number which will not produce a 
perfect power by involution, yet there are many numbers of 
which precise roots c9Xi never be obtained. But, by the 
help of decimals^ we can approximate, or approach, towards 
the root to any assigned degree of exactness. Numbers, 
whose precise roots cannot be obtained, are called surd 
numbers, and those, whose roots can be exactly obtained, are 
called rational numbers. 

The square root is indicated by this character /v/ placed 
before the number ; the other roots by the same character, 
with the index of the root placed over it Thus, the square 
root of 16 is expressed v 16 ; and the cube root of 27 is 

expressed v^27; and the 6th root of 7776, v^7776. 

When the power is expressed by several numbers, with 
the sign -f~ or — between them, a line, or oincti/unt, is drawn 
from the top of the sign o ver aJl th e parts of it ; thus, the 

square root of 21 — 5 is \/ 21 — 6, &c. 



BZTRACTIOBr OF TBB SQUARB 

ROOT. 

IT 107 To extract the square root of any number is to 
find a number, which, being multiplied into itself, shall pro- 
duce the given number. 

1. Supposing a man has 625 yards of carpeting, a yard 
wide, what is Uie length of one side of a square room, the 



J 
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OPERATION. 

625(2 
4 



floor of which the carpeting will cover ? that is, what is one 
side of a square, which contains 625 square yards ? 

We have seen, (IT 35,) that the contents of a square sur- 
face is found hy multiplying the length of one side into it* 
self, that is, hy raising it to the second power ; and hence, 
having the contents (625) given, we must extract its 9juare 
root to find one side of the room. 

This we must do hy a sort of trial : and, 
1st. We will endeavour to ascertain how many figiffes 
there will be in the root. This we can easily do, by point- 
ing off the number, from uni(s, into periods of two figures 
each ; for the square of any root always contains just twice as 
many, or one figure less tlian twice as many figures, as arc 
in the root ; of which truth the pupil may easily satisfy him- 
self by triad. Pointing off the number, we find, that the 

root will consist of two figiires, 
a ten and a unit. 

2d. We will now seek for 
the first figure, that is, for 
the tens of the root, and it is 
plain, that we must extract it 
from the left hand period 6, 
(hundreds.) The greatest 
square in 6 (hundreds) we 
find, by trial, to be 4, (hun- 
dreds,) the root of which is 2, 
(tens, = 20 ;) therefore, we 
set 2 (tens) in the root The 
root, it will be recollected, is 
one side of a square. Let us, 
then, form a square, (A, Fig. 
I.) each side of which shall be 
supposed 2 tens, == 20 yards, 
expressed by the root now 
obtained. 
The contents of this square are 20 X 20 = 400 yards, now 
disposed of, and which, consequently, are to be deducted from 
the whole number of yards, (625,) leaving 225 yards. This 
deduction is most readily performed by subtracting the square 
number 4, (hundreds,) or the square* of 2, (the figure in the 
root already found,) from the period 6, (hundreds,) and bring- 
ing down the next period by the side of the remaindei . 
making 225, as before. 



225 



Fig. I. 
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3d. The square A is now to be enlarged by the addition 
of the 225 remaining yards ; and, in order that the figure 
may retain its square form^ it is evident, the addition must 
be made on two sides. Now, if the 225 yards be divided by 
the length of the two sides, (20 -f 20 = 40,) the quotient 
will be the breadth of this new addition of 225 yards to the 
sides c d and 6 c of the square A. 

But our root already found, == 2 tens, is the length of one 
side of the figure A ; we therefore take douhle tliis root, = 4 
tens, for a divisor. 



OPERATION— CONTINUED. 

625(25 
4 

45)225 
225 



Fig. II. 



5 yds. 






The divisor, 4, ( tens, ) 
is in reality 40, and we 
are to seek how many 
times 40 is contained in 
225, or, which is the 
same thing, we ' may 
seek how many times 
4 (tens) is contained in 
22, (tens,) rejecting the 
right hand figure of the 
dividend, because we 
have rejected the cipher 
in the divisor. We find 
our quotient, thai w, the 
breadth of the addition, 
to be 5 ys^ds ; but, if 
we look at Fig. II., we 
shall perceive that this 
addition of 5 yards to the 
two sides does not com- 
plete the square; for 
there is still wanting, in 
the corner D, a small 
square, each side of 
which is equal to this last quotient, 5 ; we must, therefore, 
add this quotient, 5, to the divisor, 40, that is, place it at the 
right hand of the 4, (tens,) making it 45; and then the whole 
divisor, 45, multiplied by the quotient, 5, will give the con- 
tents of the whole addition around the sides of the figure A, 
which, in this case, being 225 yards, the same as our divi- 
dend, we have no remainder, and the work is done. Con- 
sequently^ Fig. II. represents the floor of a square room, 25 

S* 
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5 

100 




5 
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yards on a side, wliicb 625 square yards of carpeting will 
exactly cover.. 

The proof may be seen by adding together the several 
parts of the figure, thus : — 

The square A contains 400 yards. 

The figure B 100 Or we may prove it 

C 100 by involution, thus : — 

D 25 25 X 25 = 625, as be- 

■r» i."rrr fore. 

Proofs 625 

From this example and iUustratian toe derive the following 

general 
4^ RULE 

FOa THE EXTRACTION OF THE SQUARE ROOT. 

I. Point off the given number into periods of two figures 
each, by putting a dot over the units, another over the hun- 
dreds, and so on. These dots show the number of figures 
of which the root will consist. 

II. Find the greatest square number in the left hand pe* 
riod, and write its root as a quotient in division. Subtract 
the square number from the left hand period, and to the re- 
mainder bring down the next period for a dividend. 

III. Double the root already found for a divisor ; seek how 
many times the divisor is contained in the dividend, except- 
mg the righthand figure, and place the result in the root, 
and also at the right hand of the divisor; multiply the di- 
visor, thus augmented, by the last figure of the root, and 

subtract the product from the dividend ; to the remainder 
bring down the next period for a new dividend. 

IV. Double the root already found for a new divisor, and 
continue the operation as before, until all the periods are 
|)rought down. 

Note 1. If we double the right hand figure of the last 
divisor, we shall have the double of the root 

Note 2. As the value of figures, whether integers or 

llecimals, is determined by their distance from the place 

©f units, so we must always begin at unit's place to point off 

^ |he given number, and, if it be a mixed number, we must 

'?'' Ipoint it off both ways from units, and if there be a deficiency 

; -m any period of decimals, it may be supplied by a cipher, 

^: J& is plain, the root must always consist of so many integers 
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and decimals as there are periods belonging to each in the 
given number. 

EXAMPLES FOR PRACTICE. 

2. What is the square root of 10342656 ? 

OPERATION. 

10342656 ( 3216, Ant. 
9 



62 ) 134 
124 



641 ) 1026 
641 



6426 ) 38556 
38556 



3. What is the square root of 43264 ? 

OPERATION. 

... 

43264 ( 208, Am. 

4 



408 ) 3264 
3264 



4. What is the square root of 998001 ? Ans. 999. 

5. What is the square root of 234^09 ? Ans. 15^3 

6. What is the square root of 964^5192360241 ? 

Ans. 31^05671. 

7. What is the square root of ^001296 ? Ans. '036. 

8. What is the square root of *2916 ? Ans. *54, 

9. What is the square root of 36372961 ? Ans. 6031 

10. What is the square root of 164 ? Ans. 12*8 + 

IT 108. In this last example, as there was a remainder, 
after bringing down all the figures, we continued the opera- 
tion to decimals, by annexing two ciphers for anew period, 
and thus we may continue the operation to any assigned 
degree of exactness ; but the pupil will readily perceive, that 
he can never, in this manner, obtain the precise root ; for thift 
last figure in each dividend will always be a cipher, and the 
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last figure in each divisor is the same as tlie last q^iolient 
figure ; but no one of the nine digits, multiplied into itself, 
produces a number ending with a cipher ; therefore, what- 
ever be the quotient figure, there will still be a remainder. 

11. What is the square root of 3? Ans. 1*73 — 

12. What is the square root of 10 ? Ans, 3*16 +. 

13. What is the square root of 184*2? Asis. 13*57 -f . 

14. What is the square root of f ? 

Note. We have seen, (IT 106, ex. 9,) that fractions are 
squared by squaring both the numerator and the denomina- 
tor. Hence it follows, that the square root of a fraction is 
found by extracting the root of the numerator and of the de« 
nominator. The root of 4 is 2, and the root of 9 ib 3. 

Ans. §. 

15. What is the square root of ^? Aiis, f 

16. What is die square root of -^^ ? Asis. -^q. 

17. What is the squaii^ root of -f^^ ? Ans, -^ = J, 

18. What is the square root of 20^ ? Ans, 4 J. 

When the numerator and denominator are not exact 
MquareSj the fraction may be reduced to a decimal, and .the 
approximate root found, as directed above. 

19. What is the square root of f = '75 ? Ans. *866 +. 

20. What is the square root of f J ? Ans. *912 -f 



SUPPZiEXiaXSNT TO THS SQUARE HOOT. 

QUESTIONS. 

1. What is involution? 2. What is understood by a 

power ? 3. the first, the second, the third, the fourth 

power ? 4. What is the index, or exponent ? 6. How do 
you involve a number to any required power ? 6. What is 
evolution ? 7. What is a root ? 8. Can the precise root of all 

numbers be found ? 9. Wliat is a surd number? 10. a 

rational? 11. What is it to extract the square root of any 
number ? 12.^ Wliy is the given sum pointed into periods of 
two fig^ires each ? 13. Why do we double the root for a 
divisor? 14. Why do we, in dividing, reject the right baud 
figure of the dividend ? l-** ^*^^y do we place the quotient 
figure to the n**"'^* hand o! the divisor? 16. How may we 
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Erove the work ? 17. Why do we point off mixed numbers 
oth ways from units? 18. When there is a remainder 
how ma)' we continue the operation ? i9. Why can we 
never obtain the precise root cf sard numbers ? 20. How 
do we extract tnct square root of vulgar fractions? 



£XeRClS£S. 

1. A general has 4096 men ; how many must he place in 
rank i^nd file to form them into a square ? An^. 64. 

2. If a square field contains 2025 square rods, how many 
rods does it measure on each side ? Am. 45 rods. 

3. How many trees in each row of a square orchard con- 
taining 5625 trees ? Ans. 75. 

4. There is a circle, whose areOy or superficial contents, 
is 5184 feet ; what will be the length of the side of a square 
of equal area ? ^^^5184 = 72 feet, Am.. 

5. A has two fields, one containing 40 acres, and the other 
containing 50 acres, for which B offers him a square field 
containing the same number of acres as both of these ; how 
many rods must each side of this field measure ? 

Ans. 120 rods. 

6. If a certain square field measure 20 rods on each side, 
how much will the side of a square field measure, contain- 
ing 4 times as much ? \/20 X 20 X 4 = 40 rods. Am. 

7. If the side of a square be 5 feet, what will be the side 

of one 4 times as large ? 9 times as large ? 16 

times as large ? 25 times as large ? 36 times as 

large ? Amwers, 10 ft. ; 15 ft. ; 20 ft. ; 25 ft ; and 30 ft 

8. It is required to lay out 288 rods of land in the form of 
a parallelogram, which shall be twice as many rods in length 
as it is in width. 

Note. If the field be divided in the middle, it will form 
two equal squares. 

Am. 24 rods long, and 12 rods wide. 

9. I would set out, at equal distances, 784 apple trees, so 
that my orchard may be 4 times as long as it is broad ; how 
many rows of trees must I have, and how many trees in 
each row ? Am. 14 rows, and 56 trees in each row. 

10. There is an oblong piece of land, containing 192 square 
rods, of which the width is £ as much as the length ; re- 
quired its dimensions. Ar^s. 16 by 12 
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11. There is a circle, whose diameter is 4 inches , what is 
the diameter of a circle 9 times as large ? 

Note. The areas or contents of circles are in proportion 
to the 9qwiTe$ of their diameters^ or of their circmnferences. 
Therefore, to find the diameter required^ sqadLve the given 
di!:meter, multiply the square hy the given ratio, and the 
square root of the product will be the diameter required. 

\/4 X 4 X 9 = 12 inches, Afis. 

12. There are two circular ponds in a gentleman's pleasure 
ground ; the diameter of the less is 100 feet, and the greater 
is 3 times as large ; what is its diameter ? Ans. 173*24- feet 

13. If the diameter of a circle be 12 inches, what is the 
diameter of one ^ as large ? Ans. 6 inches. 

^ 109. 14. A carpenter has a large toooden square ; one 
part of it is 4 feet long, and the other part 3 feet long ; what 
IS the length of a pole, which will just reach fjpom one end to 
the other ? # 

A Note. A figure of 3 

sides is called a triangle, 
•3 and, if one of the corners 

J be a square comer ^ or right 

c ' angle^ like the angle at B 
I* in the annexed figure, it is 
^ called a right-angled trian- 

glcj of which the square 

Baw. B <>^ ^he longest side, A C, 

(called the hypotenuse,) 
is equal to the sum of the squares of the other two sides, A B 

and B C. * 

4« = 16, and 3^ = 9 ; then, ^9 + 16 = 5 feet, Ans. 
15. If, from the corner of a square room, 6 feet be mea- 
sured off one way, and 8 feet the other way, along the sides 
of the room, what will be the length of a pole reaching from 
point to point ? - Ans. 10 feet. 

16.' A wall is 32 feet high, and a ditch before it is 24 feet 
wide ; what is the length of a ladder that will reach from the 
top of the wall.to the opposite side of the ditch ? 

Ans. 40 feet. 
17: If the ladder be 40 feet, an4 the wall 32 feet, what is 
the Avidth of the ditch ? Ans. 24 feet 

18* The ladder and ditch given, required the wall. 

Am. 32 feet 
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19. The distance between the lower ends of two equd 
rafters is 32 feet, and the height of the ridge, above the beam 
on which they stand, is 12 feet; required the length of each 
rafter. Ans, 20 feet. 

20. There is a building 30 feet in length and 22 feet in 
width, and the eaves project beyond the wall 1 foot on every 
side ; the roof terminates in a point at the centre of the 
building, and is there supported by a post, the top of which 
is 10 feet above the beams on i^ich the rafters rest ; what 
is the distance from the foot of the post to the comers of the 
eaves ? and what is the length of a rafter reaching to the 

middle of one side ? a rafter reaclppig to the niiddle of 

one end ? and a rafter reaching to the comers of the eaves ? 

Answersy in order^ 20 ft ; 16^62 + ft. ; 18*86 -f- ft ; and 
22'36 + ft 

21. There is a field 600 rods long and 600 rods wide ; 
what is the distance between two opposite comers ? 

Ans. 1000 rods. 

22. There is a square field containing 90 acres ; how 
many rods in length is each side of the field ? and how many 
rods apart are the opposite corners ? 

Answers^ 120 rods; and 169*7 -f-rods, 

23. There is a square field containing 10 acres; what dis- 
tance is the centre from each comer ?^ Ans* 28*28 -f- rods. 



EZTRACTIOSr OF THB CUBS 

ROOT. 

IF 110. A solid body, having six equal sideSy. and each of 
the sides an exact square^ is a cube, and the measure in 
length of one of its sides is the root of that cube ; for the 
lengthy breadth and thickness of such a body are aU alUce ; con- 
sequently, the length of one side, raised to the 3d pQwer, 
gives the solid contents. (See IT 36.) 

Hence it follows, that extracting the cu5e root of any n'am- 
ber of feet is finding the length of one side of a cubic bo- 
dy, of which the whole contents will be equal to the given 
number of feet 

1. What are the solid contents of a cubic block, of which 
each side measures 2 feet ? Ans. 23 = 2X2X2 = 8 feet 

2. How many solid feet in a cubic block, measuring 6 feet 
on each side ? Am. 5® =s I2o feeU 
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3. How many feet Ci length U each side of a cubic hlock, 
couUiaiuK 125 solid feet? Am». ^I'ib = fi feet 

Aote, The root may be found by triid. 

4. Wliat is the side of a cubic block, coutaiomg 64 solid 

ftet ? 27 Bolid feet? 216 solid feet ? 512 solid 

feet? Antmeri, 4ft.; »ft.; 611.; andSft 

5. Supposing a man has 13S24 feet of timber, in Beparate 
blacks ot 1 cubic loot^ each ; he wishes to pile them up in 
a cubic pile ; what will be the length of each side of suoh 
a pile ? 

It is evident, the answer is found by extracting the cube 
root of 13S24 ; but this number is so large, ihat we cannot 
so easily find tbe root by trial as in tlie former examples ; — 
We will endeavour, however, to do it by a sort of trial; and, 
1st. We will try to ascertain the number gf figures, of 
which the root will consist. This we may do by pointing 
the number offintopenods of l^«e figures each (TTIOT, ex. I.) 
* Pointing off, we see, the 

OPERATION. root will consist of two figures, 

13824(2 a /en and a tmii. Let us, then, 

g seek for the first figure, or 

-r^-^. teas of the root, which must 

"^^^ be extracted from the leP 

- hand period, 13, (thousands.) 

*'°- *■ The greatest cube in 13 

(thousands) we find by trial, 
or by the iMe of powers, to bft 
8, (thousands,) the root of 
5 which is 2, (tens;) therefore, 
we place 2 (tens) in tlie root. 
( The root, it will be recollect- 

ed, is one side of a cube. Let 
us, then, form a cube, (Fig. I.) 
each side of which shall be 
so supposed 20 feet, expressed 

4o3 by the root now obtained. 

_*L The contents of this cube are 

aooo fio, Caoau. 20x20X20 =: 8000 solid feet, 

which are now disposed of, and which, consequently, are to 
be deducted from the whole number of feet, 13.S24. 8000 
taken from 13824 leave 5824 feet This deduction is most 
readily performed by subtracting the cubic number, 8, or 
lite cube of 2, (the figure of the root already fouod,) ^om 
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the perted 18, (thousands,) k\A bringing ftowB die next pe 
riiid by the side of the remainder, making 0824, as before. 
2d, The cubic pile A D is bow to be enlai^d by (lie ad- 
dition of S824 solid feet, and, in order to preserve the cubic 
form of the pile, the addition must be m&de on one hajf of 
its sides, that is, on 3 sides, a, A, and c. Now, if ttie 5S24 
solid feet be divided by the square contents of these 3 equal 
sides, that is, by 3 times, (20 X 20^400) = 1200, thequo- 
tient will be the thickness of the addition made to each of 
the sides a, fr, c. But the root, 2, (tens,) already found, is 
the length of one of these sides ; we therefore square the 
root, 2, (tens,) r^20 X 20^400, for the ijuureconien/g of one 
side, and multiply the product by 3, the number of sides, 
400 X 3 =^ 1200 ; or, which is the same in effect, and more 
convenient in practice, we may square the 2, (tens,) and mul- 
tiply the product by 300, tbus,2 X 2=4, and4 X 300=i 1200, 
for the divisor, as before. 

The divisor, 1200, is con- 
OPERATfON-CONlTNllF" tained in the dividend 4 tunes , 
» consequently, 4 feet is the 
13824(24 Root, thickness of the addition made 
° to each of the three sides, a, 

Dimtor, 1200) 5824 Dicidendl b, c, and 4 X 1200 = 4800, is 
AUnn the solid feet contained iu 

these additions; but, if we 
look at Fig. II., we shall per- 
ceive, that this addition to the 

3 sides does not complete the 

W** cube ; for there are deficiencies 

in the 3 comers n, n, n. Now 

, .. the length of each of these 

' "^' ^'' defickTtcUi is the same ss the 

91 l^glhfot each tide, that is, 2 

(tens) = 20, and tlieir m^k 

and thichieti are each equal to 

the last qnotieni figure, (4); 

their contents, therefore, or 

the number of feet required to 

fill these deficiencies, will be 

foi'.nd by multiplying thes^uortf 

of the last quotient figure, (4*) 

= 16, by the length of otithe 

defii-iencies, that is, by 3 time* 
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the length of eadi tide, which is expressed by die ianaa 
quotieBt fieure. 3, (tens.) 3 times 3 (tens) Me 6 (tens) = 
60 ; or, What u ^e sune in effect, snd more convenient in 
practice, we may multlplr the quotient figure, 2, (tens,) by 
30, thus, a X 30 = 60, ss before; then, 60 X 16 =: 960, con- 
tents of the three deficiencies n, n, n. 

Looking at Fig. III., -we 

Fio. III. perceive there is still a de- 

« . . ficieney in the corner where 

"^ the last blocks meet This 

deficiency is a cube, each 

^ side of which is equal to the 

last quotient figure, 4. The 

m cube of 4, therefore, (4X4 

X 4 = 64,) will be the solid 

SO contents of this corner, which 

in Fig- IV. is seen filled, 

Now, the sum of these sev- 
eral addttiona, viz. 4800 -|- 
960 -|" 64 == 6824, will make 
the subtrahend, which, snb- 
„ ~^ tracted from the dividend, 

'°' ' leaves no remainder, and the 

work is done. 

Fi,. 
which 

one foot each would make, 

when laid together, and the 

root, 24, shows the length ol 

M one side of the pile. The 

. correctness of the work may 

be ascertained by cubing the 

side now found, 24", thus, 24 

X 24 X 24 = 13S24, the 

given number; or it may be proved by adding together 

the contents of all the several parts, thus, 

8000 = contents of Fig. I. 
4800 = addition to the sides o, 6, and c. Fig, I. 
960 = addition to fill the deficiencies n, n, n, Fip;, II. 

64 := addition to fill the comer e, e, e, Fig, IV. 

13824 = contents of the whole pile, Fig. IV., 24 fact on 
each side. 



V 



IT 110« JBXTRACTION OF THE CUBE ROOT. 219 

From the foregoing example and iUustrcUion toe derive the 
foUowing 

FOB EXTRACTING THE CUBE ROOT. 

I. Separate the given number into periods of three figures 
each, by putting a point over the unit figure, and every third 
figure beyond the place of units. 

II. Find the greatest cube in the left hand period, and put 
its root in the quotient 

Hi. Subtract the cube thus found from the said period, 
and to the remainder bring down the next period, and call 
this- the dividend, 

IV. Multiply the square of the quotient by 300, calling it 
the divisor. 

V. Seek how many times the divisor may be had in the 
dividend, and place the result in the root; then multiply 
the divisor by this quotient figure, and write the product 
under the dividend. 

VI. Multiply the square of this quotient figure by the 
former figure or figures of the root, and this product by 30, 
and place the product under the last ; under all write the 
cube of this quotient figure, and call their amount the sub" 
trahendm 

VII. Subtract the subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed as before ; and so on, till the whole is 
finished. 

Note 1. If it happens that the divisor is not contained in 
the dividend, a cipher must be put in the root, and the 
next period brought down for a dividend. 

Nate 2. The same rule must be observed for continuing 
the operation, and pointing off for decimals, as in the square 
root. ' 

Note 3. The pupil will perceive that the number which 
we call the divisor^ when multiplied by the last quotient 
figure, does not produce so large a number as the real 8ub-> 
trahend ; hence, the figure in tiie root must frequently be 
smaller than the quotient figure. 
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£XAMPL£S FOR PRACTICE. 

6. What is the cube root of 1860867 ? 

OPERATION. 

1860867(123 Ans. 
1 



1^ X 300 = 300 ) 860 first Dwtdend. 

600 
2* X 1 X 30 = 120 

2» = 8 

728 first Subtrahend, 

12» X 300= 43200 ) 132867 second Dwidend. 

129600 

3* X 12 X 30 = 3240 

33 = 27 

132867 second StAtrahend. 
000000 

7. What is the cube root of 373248 ? Ans. 72 

8. What is the cube root of 21024576 ? Ans. 276 

9. What is the cube toot of 84«604619 ? Ans. 4*39 

10. What is tlie cube root of *000343 ? An». *07. 

11. What is the cube root of 2 ? Ans. 1^5 -f 

12. What is the cube root of 1^ ? Ans. f 
Note. See IT 106, ex. 10, and IT 108, ex. 14. 

13. What is the cube root of ^ > Ans. { 

14. What is the cube root of -^^ ? Ans. -fj 

15. What is the cube root of -^ ? Ans. 425 + 

16. What is the cube root of ^ts ^ '^* i 



suppzjsMxsirr to T3Sb oubb root. 

QUESTIONS. 

1. What is a cube } 2. What is understood by the 
cube root.' 3. What is it to extract the cube root? 
4. Why is the square of the quotient multiplied by 30C 
for a divisor? 5. Wly, in finding the subtrahend, do 
we multiply the square of the last quotient figure by 30 
times the former figure of the root? 6. Why do w« 
Qube the quotient figure ? 7. How do we prove *he 
>p«;n4iQxii : 
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EXERCISES. 

1. What 19 the side of a cubical mound, eqwil to one 288 
feet long, 216 feet broad, and 48 feet high ? Ans. 144 feet. 

2. There is a cubic box, one side of which is 2 feet; how 
many solid feet does it contain ? Ans. 8 feet. 

3. How many cubic feet in one 8 times as large ? and 
what would be the length of one side ? 

Ans. 64 solid feet, and one side is 4 feet. 

4. There is a cubical box, one side of which is 6 feet ; 
whfll would be the side of one containing 27 times as much ? 
64 times as much ? 125 times as much ? 

Am. 15, 20, and 25 feet. 

5. There is a cubical box, measuring 1 foot on each 

side ; what is the side of a box 8 times as large ? 27 

times ? 64 times ? Ans, 2, 3, and 4 feet 

IT 111. Hence we see, that the sides of cubes are as the 
cube roots of their solid carUentSy and, consequently, their con- 
tents are as the cubes of their sides. The same proportion is 
true of the similar sidesy or of the diameters of all solid figures 
of similar forms. 

6. If a ball, weighing 4 pounds, be 3 inches in diameter, 
what will be the diameter of a ball of the same metal, weigh- 
ing 32 pounds? 4 : 32 : : 3^ : 6^ Ans. 6 inches, 

7. If a ball, 6 inches in diameter, weigh 32 pounds, what 
will be the weight of a ball 3 inches in diameter ? Ans. 4 lbs. 

8. If a globe of silver, 1 inch in diameter, be worth $ 6, 
what is the value of a globe 1 foot in diameter ? 

Ans. $10368. 

9. There are two globes ; one of them is 1 foot in diame- 
ter, and the other 40 feet in diameter ; how many of the 
smaller globes would it take to make 1 of the larger ? 

Ans. 64000. 

10. If the diameter of the sun is 112 times as much as the 
diameter of the earth, how many globes like the earth would 
it take to make one as large as ihe sun ? Ans* 1404928. 

11. If tlie planet Saturn is 1000 times as large as the 
earth, and the earth is 7900 miles in diameter, what is the 
diameter of Saturn ? Ans. 79000 miles. 

12. There are two planets (^ equal density; the diameter 
of the less is to that of the larger as 2 to 9 ; what is the ra- 
tio of their solidities ? Ans. yf^ ; or, as 8 to 729 
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Note, The roots of most powers may be found by the 
square and cube root only : thus, the biquadrate, or 4th root, 
is the square root of the square root ; the 6th root is the 
cube root of the square root ; the 8th root is the square root 
of the 4th root ; the 9th root is the cube root of the cube 
root, &c. Those roots, viz. the 6th, 7th, II th, &c., which 
are not resolvable by the square and cube roots, seldom oc- 
cur, and, when they do, the work is most easily performed 
by logarithms ; for, if the logarithm of any number be divided 
by the index of the root, the quotient will be the logarithm 
of the root itself. 



ARlTMBU r i ' IOAa PROORBSSIOir. 

I 

IT 112. Any rank or series of numbers^ more than- two, 
increasing or decreasing by a constant difierence, h called an 
Arithmetical Series^ or Progression, 

When the numbers are formed by a continual additum of 
the common difference, they form an ascending seyies ; but 
when they are formed by a continual sitbir action of the com- 
mon difference, they form a descending series. 

Th s ^ ^' ^' 7, 9, 11, 13, 15, &c. is ^sx ascending series. 
' ^ 15, 13, 11, 9, 7, 5, 3, &c. is a descending series. 

The numbers which form the series are called the terms 
of the series. The first and last terms are the extremes^ and 
the other terms are called the means. 

There are five things in arithmetical progression, any three 
of which being given, the other two may be found : — 

1st. The first term. 

2d. The last term. 

3d. The number of terms. 

4th. The common difference, 

6th. The sum of all the terms. 

1. A man bought 100 yards of cloth, giving 4 cents for the 
first yard, 7 cents for the second, 10 cents for the third, and 
so on, with a common difference of 3 cents ; what was the 
i;os{ of the last yard ? 

As the comnum difference^ 3, is added to every yard except 

tbe last, it i<> plain the ^ast yard must be 99 X S^ = 297 

. cefits, fnore^ t^an the first yard. Ans. 301 cents. 
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Hence, when the first term^ the convnion difference^ and the 
number of terniSj are given^ to find the last term^ — Multiply the 
number of terms, less 1, by the common difference, and add 
the first term to the product for the ktst term, 

2. If the first term be 4, the common difference 3, and 
the number of terms 100, what is the last term ? Ans, 301. 

3. There are, in a certain triangular field, 41 rows of 
corn ; the first row, in 1 comer, is a single hill, the second 
contains 3 hills, and so on, with a common difference of 2 ; 
what is the number of hills in the last row ? Am, 81 hills. 

4. A man puts out $ 1, at 6 per cent, simple interest, 
which, in 1 year, amounts to $1'06, in 2 years to $1*12, 
and so on, in arithmetical progression, with a common dif- 
ference of $ '06 ; what would be the amount in 40 years ? 

Ans. $3*40. 
Hence we see, that the yearly amounts of any sum, at 
simple interest, form an arithmetical series, of which the 
principal is the first temif the last amount is the last term, the 
yearly interest is the common difference, and the number of 
years is 1 less than the number of terms. 

5. A man bought 100 yards of cloth in arithmetical pro- 
gression ; for the first yard he gave 4 cents, and for the last 
301 cents ; what was the common increase of the price on 
each succeeding yard ? 

This question is the reverse of example 1 ; therefore, 
301 — 4 = 297, and 297 -r- 99 = 3, common difference. 

HencCj when the extremes and number of terms are given, 
to find the common difference, — ^Divide the difference of the 
extremes hy the number of terms, less 1, and the quotient 
will be the common difference. 

6. If the extremes be 5 and 605, and the number of terms 
151, what is the common difference? Ans. 4. 

7. If a man puts out $ 1, at simple interest, for 40 years, 
and receives, at the end of the time, $ 3*40, what is the 
rate ? 

If the extremes be 1 and 3*40, and the number of terms 
41, what is the common difference? Ans, *06. 

8. A man had 8 sons, whose ages differed alike; the 
youngest was 10 years old, and the eldest 45; what was 
the common difference oi their ages ? Ans. 5 years* 
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9. A man bought 100 yards of cloth in arithmetical series, 
he gave 4 cents tor the firni yard, and 301 cents for the laai 
yard ; what was the average price per yard, and what was 
the amount of the whole ? 

Since the price of each succeeding yard increases by a cow- 
Won/ excessj it is plain, the average price is as much less than 
the price of the last yard, as it is greater than the price of 
the first yard ; therefore, one half the sum ef the nrst and 
last price is the average price. 

One half of 4 cts. -}- 301 cts. = 152j cts. = average ^ 
price ; and the price, 152 J cts. X 100 = 16250 cts. = > Ans, 
$152*50, whole cost ) 

-Hence, when the extremes and the number of terms are giverij 
to find the smn of all the termSj — Multiply ^ the sum of the ex- 
tremes by the number of terms, and the product will be 
the answer 

10. If the extremes be 5 and 605, and the number of 
terms 151, what is the sum of the series ? Ans, 46055. 

11. What is the sum of the first 100 numbers, in their 
natural order, that is, 1, 2, 3, 4, &c. ? ' Aris, 5050. 

12. How many times does a common clock strike in 12 
hours ? Ans. 78. 

13. A man rents a house for $ 50, annually, to be paid at 
the close of each year ; what will the rent amount to in 20 
years, allowing 6 per cent., simple interest, for the use of 
the money ? 

The last year's rent will evidently be $ 50 without interest, 
the last but one will be the amount of $ 50 for 1 year , the 
last but two the amount of $ 50 for 2 years, and so on, in 
arithmetical series, to the first, which will be the amount of 
$ 50 for 19 years = $ 107. 

If the first term be 50, the last term 107, and the number 

of terms 20, what is the sum of the series ? Ans. $ 1570. 

. 14. What is the amount of an annual pension of $ 100, 

being in arrears,^ that is, remaining unpaid, for 40 yeass, 

allowing 5 per cent, simple interest ? Ans. $ 7900. 

15. There are, in a certain triangular field, 41 rows of 
com ; the first row, being in 1 comer, is a single hill, and 
the last row, on the side opposite, contains 81 hilb ; how 
many hills of com in the field ? Ans, 1681 hills. 
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16. If a triangular piece of land, 30 rods in length, be 20 
rods wide at one end, and come to a point at the other, what 
number of square rods does it contain ? Ana. 300. 

17. A debt is to be discharged at 11 several payments, 
171 arithmetical series, the first to be $ 5, and the last $ 75 ; 
what is the whole debt ? -■ the common difference be- 
tween the several payments ? 

Ans. whole debt, $ 440 ; common difference, $ 7. 

18. What is the sum of the series 1, 3, 5, 7, 9, &c., to 
1001 ? Ans. 251001. 

Note. By the reverse of the rule under ex. 6, the differ- 
ence of the extremes 1000, divided by the common difference 2, 
gives a quotient, which, increased by 1, is the number of 
terms = 501. 

19. What is the sum of the arithmetical series 2, 2 J, 3, 
8^, 4, 4^, &c., to the 50th term inclusive ? Ans. 71 2 J. 

20. What is the sum of the decreasing series 30, 29§, 29^, 
29j 28$, &c., down to ? 

Note. 30 -^ i 4- 1 = 91, number of t«enns. Ans. 1365. 

1. What is an aritlimetical progression ? 2. When is the 

series called ascending ? 3. when descending 1 4. What 

are the numbers, forming the progression, called ? 5. What 
are the first and last terms called ? 6. What are the other 
terms called ? 7. When the first term, common difference, 
and number of terms, are given, how do you find the hist 
term 1 8. How may arithmetical progression be applied to 
simple interest? 9. When the extremes and number of 
terms are given, how do you find the common difference ? 
10. ; bow do you find the sum of all the terms ? 
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IT 113. Any series of numbers, continually increasing by 
a constant multiplier, or decreasing by a cons xnt divisor, is 
called a Geometrical Progression. Thus, 1, 2. 4, 8, 16, &c. 
is an increasing geometrical series, and 8^ 4, '!, 1, ^, ^, &c. 
is a decreasing geometrical series. 
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2. If the first term be 5, and the ratio 3^ what is the 8th 
term ? 

Powers of the ratio with ^ J § 3 + 4 =7 
their indices over them. ^ » ^»^^ L 10935, .4««o«;. 

3. A man plants 4 kernels of corn, which, at harvest, 
produce 32 kernels ; these he plants the second year ; now, 
supposing the annual increase to continue 8 fold, what 
would be the produce of the 16th year, allowing 1000 ker- 
nels to a pint f Ana. 2199023255^552 bushels. 

4. Suppose a man had put out one cent at compound in- 
terest in 1620, what would have been the amount in 1824, 
allowing it to double once in 12 years ? 

2»^ = 131072. Ans. $1310*72. 

5. A man bought 4 yards of cloth, giving 2 cents for the 
first yard, 6 cents for the second, and so on, in 3 fold ra- 
tio ; what did the whole cost him ? 

2+6-1-18 + 54 = 80 cents. Am. 80 cents. 

In a Ipng series, the process of adding in this manner 
would be tedious. Let us try, therefore, to devise some 
shorter method of coming to the same result If all the 
terms, excepting the lastj viz. 2 -|- 6 + 18, be multiplied by 
the ratio, 3, the product will be the series 6 -f- 18 -f- 54 ; 
subtracting the former series from the lattery we have, for the 
remainder, 54 — 2, that is, the last temiy less the first temij 
which is evidently as many times the first series (2 -|- 6 -{~ 18) 
as is expressed by the ratioj less 1 : hence, if we ^mde the 
difference of the extremes (54 — 2) by the ratio, less 1, 
(3 — 1,) the quotient will be the sum of all the terms, ex" 
cepting the lasty and, adding the last term, we shall have the 
whole amount' Thus, 54 — 2 = 52, and 3 — 1 = 2; then, 
52 H- 2 = 26, and 54 added, makes 80, Answerj as before. 

Hence, to^^ the extremes and ratio are gteen^ to find the 
sum of the series^ — ^Divide the difference of the extremes by the 
ratiojless 1, and* the quotient, increased by the greater temiy 
will be the answer. 

6. If the extremes be 4 and 131072, and the ratio 8, 
what is the whole amount of the series ? 

131072 — 4 , 131072 = 149796, Answer. 
8—1 ^ ' 
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T. Whal 18 the suqi of the deseending series 3, 1, f, ^, 
2^, &c., extended to infinity ? 

It is evident the Iftst term mtist become 0, or indeiinitelj 
near to nothing ; therefore, the extremes are 3 and 0, and 
the ratio 3. Ans. 4^. 

8. What is the value of the infinite series 1 + J + iV + 
^, &c. ? Ans. 1-J. 

9. What is the value of the infinite series, ^ -f- -yhr + 
TuW + urimyj &c., or, what is the same, the decimal 
^11111, &c., continually repeated? - Ans. ^, 

10. What is the value of the infinite series, y^ -|- ^og^Q , 
&c., descending*f)y the ratio 100, or, virhich is the same, the 
repeating dedmal ^030202, &c. ? Ans. fy. 

11. A gentleman, whose daughter was married on a new 
year's day, gave her a dollar, promising to triple it on the 
first day of each month in the year ; to how much did her 
portion amount? 

Here, before finding the amount of the series, we must 
find the last temiy as directed in the rule after ex. 1. 

Ans. $26^<720. 

The tux> processes of finding the last term^ and the amount^ 
may, however, be conveniently reduced to oncj thus : — 

When the first term^ the raito, and the number of terms^ are 
given, to find the sum or amount of the series, — ^Raise the ratio 
to a power whose index is equal to the number of terms, from 
which subtract 1 ; divide the remainder by the ratio, less 1, 
and the quotient, multiplied by the first term, will be the 
aawwer. 

Applying this rule to the last example, 3 ^^ = 531441, and 

531441 — 1 >^ 1 _ 265720. Ans. $ 265*720, as before. 
3 — 1 

12. A man agrees to serve a farmer 40 years without any 
other reward than 1 kernel of com for the first year, 10 for 
the second year, and so on, in 10 fold ratio, till Uie end of 
the time ; what will be the amount of his wages, allowing 
1000 kernels to a pint, and supposing he sells his com at 50 
cents per bushel ? 

104o_i ^ _ c i,iii,iii,iii,iii^lll,lll,.lll,lll, 

10—1 "*" \ 111,111,111,111,111 kernels. 

Ans, $ 8,680,555,555,555,555.555,555,555,555^555,555 

*555VW<P 
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13. A gentleman, dying, left his estate to his 5 sons, to 
the youngest $ 1000, to the second $ 1500, and ordered, 
that each son should exceed the younger by the ratio of 1^ ; 
what was the amount of the estate ? 

Note. Before finding the power of the ratio 1 J, it may 
be reduced to an improper fraction = }, or to a decimal, 1*5. 

iizzi X 1000 = $13187*; or,i!^llli x 1000 = 
J — 1 ^ ^' ' 1^ — 1 

$ 13187*50, Answer. 

Compound Interest by Progression* 

IT 114. 1. What is the amount of $4, for 5 years, at 6 
per cent compound interest ? 

We have seen, (IT 92,) that compound interest is that, 
which arises from adding the interest to the principal at the 
close of each year, and, for the next year, casting the inter- 
est on that anumnty and so on. The amount of $ 1 for 1 
year is $ 1*06 ; if the principal^ therefore, be multiplied by 
1*06, the product will be its amount for 1 year; this amount j 
multiplied by 1*06, will give the amount (compound inter- 
est) for 2 years ; and this second amount y multiplied by 1*06, 
will give the amount for 3 years ; and so on. Hence, 
the several amounts^ arising from any sum at compound in- 
terest, form a geometrifxd seriesy of which the principal is the 
first term ; the amount of $1 or 1 £.y &c., at the given rate 
per cent.y is the raiio ; the Wnt^ in yearsy is 1 less than the 
number of terms ; and the la;st anwuiu L« the last term. 

The last question may be resolved into ihi? : — If the first 
term be 4, the number of terms 6, and the ratio 1*06, 
what is the last term ? 

l*066=l*338,and 1*338X4= $6*352+. Ans. $6*352. 

Note 1. The powers of the amounts of $ 1, at 5 and at 6 
per cent., may be taken from the table, under IT 91. Thus, 
opposite 5 years, under 6 per cent, yon find 1*338, &c. 

Note 2. The several processes may be conveniently exhi- 
bited by the use of letters ; thus : — 

Let P. represent the Principal. 

..... K the Ratio, or the amount of $ 1, &c. for 1 year. 

..... T. the Time, in years. 

.... A the Amount 

Wheal two or more letters are joined together^ like a word, 

U 
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they are to be multiplied toother. Thus PR. implies^ thtt** 
the principal is to be multiplied by the ratio. When one 
letter is piaced above another^ like the index of a power, the 
first is to be raised to a power ^ whose index is denoted by the 
second. Thus R*^* implies, that the ratio is to be raised to 
a power, whose index shall be equal to the timef that is, the 
number of years. 

2. What is the amount of 40 dollars for 1 J years, at 5 per 
cent, compound interest? 

RT. X P. = A. ; therefore, I'OS* » X 40 = 68*4. 

Ans. $68^40. 

3. What is the amount of $ 6 for 4 years, at 10 per cent, 
compound interest ? Ans. $ 8^784^. 

4« If the amount of a certain sum for 5 years, at 6 per 
cent compound interest, be $ 5'352, what is that sum, or 
principal ? 

If the number of terms be 6, the ratio 1^06, and the last 
term 5'352, what is the first term ? 

This question is the reverse of the last; therefore, 

^=P.; or,53f? = 4. ilfw. $4. 

RT. * *1«338 

5. What principal, at 10 per cent compound interest, will 
amount, in 4 years, to $ 8'7846 ? Ans. $ 6. 

6. What is the present worth of $68*40, due 11 years 
nence, discounting at the rate of 5 per cent compound in- 
terest? Ans. $40. 

7. At what rate p^x cent will $ 6 amount to $ 8^7846 in 
4 years ? 

If the first term be 6, the last term 8^7846, and the nurn* 
ber of terms 5, what is the ratio ? 

p^ = R'^j that is, — g — ^ 1*4641 = the 4th power of 

the ratio ; and then, by extracting the 4th rooty we obtain 
I'lO for the ratio. Ans. 10 per cent 

8. In what time will $ 6 amount to $ 8'7846, at 10 per 
cent compound interest ? 

p- =: RT-, that is, - -g— = 1*4641 = 1*10^. ; ther<»fore, 

if we divide 1*4641 by 1*10, and then divide the quotient 
thence arising by 1*10, and so on, till we obtain a quotient 
that will not contain 1*10, the number of these divisions will 
be the mo/Uter of tf ears. Am. 4 yean. 
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9. At 5 per cent compound interest, in what time will 
$ 40 amount to $ 68^40 ? 

Having found the power of the ratio I '05, as before, which 
is 1^71, you may look for this number in the tcLbhy under 
the given rate, 5 per cent., and against it you will find the 
number of years. Aits. 11 years. 

10. At 6 per cent compound interest, in what time will 
$ 4 amount to $ 5^352 ? Afis> 5 years. 



Annuities cU Compound Interest. 

IT 115. It may not be amiss, in this place, briefly to show 
the application of compound interest, in computing the 
amount and present worth of anntdties. 

An Annuity is a sum payable at regidar periods^ of one 
ear each, either for a certain number of yearSy or during the 
ife of the pensioner, or forever. 

When annuities, rents, &c. are not paid at the time they 
become due^ they are said to be in arrears. 

The sum of all the annuities, rents, &c. remaining un 
paid, together with the interest on each, for the time they 
have remained due, is called the amount, 

1. What is the amount of an annual pension of $ 100 
which has remained unpaid 4 years, allowing 6 per cent* 
compound interest ? 

The last year's pension will be $ 100, without interest 
the last bul one will be the amount of $ 100 for 1 year; the 
last but two the amount (compound interest) of $ 100 for 
2 years, and so on ; and the sum of these several amounts 
%\ill be the answer. We have then a series ofrnnounts^ that 
is, a geometrical seriesy (IT 114,) to find the sum of all the 
terms. 

If the first term be 100, the number of terms 4, and the 
ratio 1^06, what is the sum of all the terms ? 

Consult the rule, under IT 113, ex. 11. 

1«064 — 1 ^ ^^ _ 437*46. Ana. $ 437*46. 
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Hence, when the anmdtyj the tune, and rate per cent, are 
gwen^ to find the amovmi^ — ^Raise the raiio (the amount ot 
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$ 1, &c. for 1 year) to a power denoted by the numbtr of 
years ; from this power subtract 1 ; then divide the remain- ^ 
der by the ratio, less 1, and the quotient, multiplied bj 
the annuity, will be the amount 

Note. The powers of the amounts, at 5 and 6 per cent 
up to the 24th, may be taken from the iabley under IT 9L 

2. What is the amount of an annuity of $ 50, it being w 
arrears 20 years, allowins: 6 per cent compound interest ? 

^ Ans. $1663*29 

3. If the annual rent of a house, which is $ 150, be in 
arrears 4 years, what is the amount, allowing 10 per cent 
compound interest ? Ans. $ 696*15. 

4. To how much would a salary of $500 per annum 
amount in 14 years, the money being improved at 6 per 

cent compound interest? in 10 years? in 20 

years ? in 22 years ? in 24 years ? 

A3is.to the last J $ 25407*75. 

IT 110. If the annuity is paid in advance, or if it te 
bought at the beginning of the first year, the sum whicn 
ought to be given for it is called the present worth, 

5. What is the present worth of an annual pension o. 
$ 100, to continue 4 years, allowing 6 per cent compound 
interest ? 

The present worth is, evidently, a sum which, at 6 per 
cent compound interest, would, in 4 years, produce an a»MW»' 
equal to the amount of the annuity in arrears the same twne. 
^By the last rule^ we find the amoimt = $ 437*45, and by 
the directions under IT 114, ex. 4, we find the present worth 
z= $346*51. Ans. $346 51. 

Hence, to find the present worth of any annuity^ — ^First 
find its amount in arrears for the whole time ; this anunmt^ 
divided by that power of the ratio denoted by the number oi 
years, will give the present worth. 

6. What is the present worth of an annual salary of $ ^^^ 
o continue 20 years, allowing 6 per cent. ? Ans. $ 1246 22. 
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The operations under this rule being somewhat tediouSy 
we subjoin a 

TABL£, 

Sbo^^ing the present worth of $ 1, or 1 jB . annuity, at 5 and 
d per cent, compound interest, for any number of years 
from 1 to 34. 



Yeais. 


5 per eent. 


6 per cent. 


Years. 


5 per cent. 


6 per cent 


1 


0<95238 


0*94339 


18 


11*68958 


10*8276 


2 


1*85941 


1*83339 


19 


12*08532 


11*15811 


3 


2'72325 


2*67301 


20 


12*46221 


11*46992 


4 


3'54595 


3*4651 


21 


12*82115 


11*76407 


5 


4'32948 


4*21236 


22 


13*163 


12*04158 


6 


5*07569 


4*91732 


23 


13*48807 


12*30338 


7 


5*78637 


5*58238 


24 


13*79864 


12*55035 


8 


6*46321 


6*20979 


25 


14*09394 


12*78335 


9 


7*10782 


6*80169 


26 


14*37518 


13*00316 


10 


7*72173 


7*36008 


27 


14*64303 


13*21053 


11 


8*30641 


7*88687 


28 


14*89813 


13*40616 


12 


8*86325 


8*38384 


29 


15*14107 


13*59072 


13 


9*39357 


8*85268 


30 


15*37245 


13*76483 


14' 


9*89864 


9*29498 


31 


15*59281 


13*92908 


16 


10*37966 


9*71225 


32 


15*80268 


14*08398 


16 


10*83777 


10*10589 


33 


16*00255 


14*22917 


17 

* 


11*27407 


10*47726 


34 


16*1929 


14*36613 



It is evident, that the present worth of $ 2 annuity is 2 
times as much as that of $ 1 ; the present worth of $ 3 will 
be 3 times as much, &c. HencQ, to find the present worth 
of any annuity^ at ^ or Q per ceni.j — ^Find, in this table, the 
present worth of $ 1 annuity, and multiply it by the given 
annuityy and the product will be the present worth. 

7. What ready money will purchase ai^ annuity of $ 150, 
to continue 30 years, at 5 per cent, compound interest ? 

The present worth of $1 annuity, by the table, for 
30 years, is $ 15*37245 ; therefore, 15*37245 X 150 z= 
$ 2305*867, Ans. 

8. What is the present worth of a yearly pension of $ 40, 
to continue 10 years, at 6 per cent, compound interest? 

 at 5 per cent ? to continue 15 years .* 20 

years ? 26 years ? 34 years ? 



U 



Aiis. totast^ $647^716. 
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When annuities do not commetice till a certain penod of 
time has elapsed, or till some particular event has taken 
place, they are said to be in reversiofu 

9. What is the present worth of $ 100 annuity, to be 
continued 4 years, but not to commence till 2 years hence, 
allowing 6 per cent compound interest ? 

The present worth is evidently a sum which, at 6 per 
cent compound interest, would in 2 years produce an amount 
equal to the present worth of the annuity, were it to commence 
immediately. By the last rule, we find the present worth of 
the annuity, to commence immediately^ to be $ 346*51, and, 
by directions under IT 114, ex. 4, we find the present worth 
of $346*51 for 2 years, to be $308*393. Ans. $308*393. 

Hence, to find the present worth of any annuity taken in 
reversiony at compound interest y — First, find the present worth, 
to commence immediatelvy and this sum^ divided by the power 
of the ratio, denoted by the time in reversiouj will give the 
answer. 

10. What ready money will purchase the reversion of a 
lease of $ 60 per amiw/i, to continue 6 years, but not to com 
mence till the end of 3 years, allowing 6 per cent, compound 
interest to the purchaser ? 

The present worth, to commence immediately, we find to 

be, $ 295*039, and ^^ = 247*72. Ans. $ 247*72. 

It is plain, the same result will be obtained by finding the 
present worth of the annuity, to commence immediately, 
and to continue to the end of the time^ that is, 3 + 6 = 9 
years, and then subtracting from this sum the present worth 
of the annuity, continuing for the tifne of revendony 3 years. 
Or, we may find the present worth of $ 1 for the two tim^ 
by the table, and multiply their difference by the given an- 
nuity. Thus, by the table, 

The whole time, 9 years, = 6*80169 
The time in reversion, 3 years, = 2*67301 

Difference, = 4*12868 

60 



$247*72080 A^* 
^ 11. What is the present worth of a lease of $ 100 to con- 
tiniie 20 years, but not to commence till Uie end of 4 yeaiS| 



^1! 
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allowing 6 per cent. ? what, if it be 6 years IL rever- 
sion ? 8 years ? 10 years ? 14 years ? 

Ans. to lastj $ 629^426 , 

IT 117. 12. What is the worth of a freehold estate, of 
^hich the yearly rent is $60, allowing to the purchaser 
6 p'?r cent. ? 

In this case, the annuity continues forevery and the estate 
is evidently worth a sum, of which the yearly interest is equal 
to the yearly rent of the estate. The principal multiplied by 
the rate gives the interest; therefore, the interest divided 
by the rate will give the principal; 60 —^06 = 1000. 

Ans. $1000. 

Hence, to find the present worth of an annrnty^ continuing 
forevety — Divide the annuity by the rate per cent.^ and the 
quotient will be the present worth. 

Note. The worth will be the same, whether we reckon 
stmple or compound interest ; for, since a yearns interest of the 
price is the annuity^ the profits arising from that price can 
neither be more nor less than the profits arising from the an^ 
SLuityj whether they be employed at simple or compound in- 
terest 

13. What is the worth of $ 100 annuity, to continue for- 
ever, allowing to the purchaser 4 per cent. ? " allowing 

5 per cent ? 8 per cent ? 10 per cent ? 15 

per cent ? 20 per cent ? Ans. to lastj $ 600, 

14. Suppose a freehold estate of $ 60 per anntcm, to com« 
mence 2 years hence, be put on sale ; what is its value, al- 
lowing the purchaser 6 per cent ? 

Its present worth is a sum which, at 6 per cent, compound 
interest, would, in 2 years, produce an amount equal to the 
worth of the estate if entered on immediately. 

do 
— -- = $ 1000 = the worth, if entered on immediately, 

and ^ ^ = $ 889*996, the present worth* 

The same result may be obtained by subtracting from the 
worth of the estate, to commence inmiediatelyy the present worth 
of the annuity 60, jfbr 2 yearSj the time of reversion. Thus, 
by the table, the present worth of $ 1 for 2 years is 1*83339 
X 60 = 110*0034 = present worth of $60 for 2 years, 
and $ 1000 — $ 110*0034 =: $ 889*9966| Ans. as before. 
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15. What is the present worth of a perpetual annuity of 
$ 100, to commence 6 years hence^ allowing the purchaser 
6 per cent compound interest ? what, il' 8 years in re- 
version ? 10 years ? 4 years ? 15 years ? 

30 years ? Am. to last^ $ 462'755. 

The foregoing examples, in compound interest, have heen 
confined to yearly payments ; if the payments are half year- 
ly, we may take half the principal or aaamlyy half the rate per 
cent.y and ttnce the number ofyearSy and work as before, and 
so for any other part of a year, 

1. What is a geometrical progression or series ? 2. What 
is the ratio ? 3. When the first term, the ratio, and the num- 
ber of terms, are given, how do you find the last term 7 
4. When the extremes and ratio are given, how do you find 
the sum ofaU the temis? 5. When the first term, the ratio, 
and the number of terms, are given, how do you find the 
amount of the series ? 6. When the ratio is afraction^ how 
do you proceed ? 7. What is compound interest ? 8. How 
does it appear that the amounts^ arising by compound in* 
terest, form a geometrical series 1 9. What is the raiiOy ic 

compound interest ? the number of terms ? the 

first term ? the last term ? 10. When the rate, the 

tiqie, and the principal, are given, how do you find the 
amovnt 1 11. When A. R. and T. are given, how do you find 
P. ? 12. When A. P. and T. are given, how do you find R. } 
13. When A. P. and R. are given, how do you find T. ? 14. 
What is an annuity ? 15. When are annuities said to be in ar^ 
rears 1 IQ. What is the amottw/ ? 17. In a geometrical series, 
to what is the amount of an annuity equivalent ? 18. How do 
you find the amount of an annuity, at compound interest? 

1 9. What is the present worth of an annuity ? how com- 
puted at compound interest ? '^ — how found by the table ^ 

20. What is understood by the term reversion? 21. How 
do you find the present worth of an annuity, taken in revere 
sioti 1 '^ — by the.table ? 22. How do you find the present 
worth of a freehold estate^ or a perpetual anmaty 1 • the 
»am6 taken in reversion ? by the table ? 
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PSRIOVTATZOir. 

H 118. Permutation is the method of Unding how many 
different ways the order of any number of tilings may be 
varied or changed. 

1. Four gentlemen agreed to dine together so long as 
they could sit, every day, in a dilferent order or position ; 
how many days did they dine together? 

Had there been but /too of them, a and 5, they could sit 
only in 2 times 1 (1 X 2=2) different positions, thus^ 
a 6, and b a. Had there been three j a, 6, and c, they could 
sit in 1 X 2 X 3 = 6 different positions ; for, beginning the 
order with a, there will be 2 positions, viz. a b Cj and acb ; 
next, beginning with 6, there will be 2 positions, 6 a c, and 
tea; lastly, beginning with c, we have c a bj and c b a, 
that is, in all, 1 X 2 X 3 = 6 different positions. In the 
same manner, if there be fotar^ tlie different positions wiH 
be 1 X 2 X 3 X 4 = 24. Ans. 24 days. 

Hence, to find the number of different changes or permur 
MtionSy of which any number of different things are capable^-^ 
Multiply continually together aU the terms of the natural 
series of numbers, from 1 up to the given number, and the 
last product will be the ^swer. 

2. How many variations may there be in the position of 
the nine digits ? Am. 362880. 

3. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they could all be 
placed ; how much did the cows cost him ? 

Ans. $155112100433309959840000. 

4. Christ Church, in Boston, has 8 bells ; how many 
>ehanges may be rung upon them ? Ans. 40320* 



BKXSOmKANSOVS bzahxpzes. 



IT 119. 1. 4 + 6x7 — 1=60. 

A line, or vinculumj draven over several numb<ers, signifies, 
fliat the numbers under it are to be taken jointly, or as one 
irhole number* 
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2. 9 — 8 + 4 X 8 + 4 — 6 = how many? Am. 30. 



3, T + 4 — 2 + 3 + 40 X5 = liowmany? Am. 230- 



4. 3 + 6 — 2X4 — 2 _ j^^^ ^^y p ^^^ 3^ 

2X2 

5. There are two numbers ; the greater is 25 times 78, 
and their difference is 9 times 15 ; their sum and product 
are required. 

Am, 3765 is tlieir sum ; 3539250 their product 

6. What is the difference betwee n thrice five ahd thirty, 
and thrice thirty-five ? 35 X 3 — 6X 3 + 30 = 60, Am. 

7. What is the difference between six dozen dozen, and 
half a dozen dozen ? A3\$. 792. 

8. What number divided by 7 will make 6488 ? 

9. What number multiplied by 6 will make 2058 ? 

10. A gentleman went to sea at 17 years of age; 8 years 
after he had a son born, who died at the age of 35 ; after 
whom the father lived twice 20 years ; how old was the 
'ather at his death? Aiis. 100 years. 

11. What number is that, which being multiplied by 15 
the product will be J? f-r-15 = 2^, Asit 

12. What decimal is that, which being multiplied by 15^ 
the product will be '75 ? '75 -5- 15 = '05, Am, 

13. What is the decimal equivalent to ^j^^ ? 

Ans, H)285714. 

14. What fraction is that, to which if you add f, the sum 
will be f ? j4n8. -J^- 

15. What number is that, from which if you take f , tlie 
remainder will be ^ ? Ans. ff • 

16. What number is that, which being divided by ^, die 
quotient will be 21 ? Ai^, 15J, 

17. What number is that, which multiplied by \ pro- 
duces i? Ans. f. 

18. What number is that, from which if you take | of 
itself, the remainder vnll be 12 ? Arts. 20. 

19. What number is that, to which if you add f of | of 
itself, the whole will be 20 ? Am. 12. 

20. What number is that, of which 9 is the f part ? 

Am. 13j. 

21. A farmer carried a load of produce to market: he 
sold 780 lbs. of pork, at 6 cents per lb. ; 250 lbs. of cheese, 
at 8 cents per lb. ; 154 lbs. of butter, at 15 cents per lb. : 
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in pay he received 60 lbs. of sugar, at 10 cents per lb. ; 15 
gallons of molasses, at 42 cents per gallon ; ^ barrel of mack- 
erel, at $ 3^75 ; 4 bushels of salt, at $ 1^25 per bushel ; and 
the balance m money : how much money did he receive ? 

Ans, $68^85 
22. A farmer carried his gnun to market, and sold 

75 bushels of wheat, at $ 1'45 per bushel. 

64 rye, ... $ *95 

142 ••••••••«•• ••• com, ••• ^ ^50 ••••• •••• 

In exchange he received sundry articles : — 

3 pieces of cloth, each 

containing 31 yds., at $ 1^5 per yd. 

2 quintals of fish, ... $ 2^30 per quin* 

8 hhds. of salt, ... $ 4^30 per hhd. 



and the balance in money. 
How much money did he receive ? Am. $ 38^80. 

23. A man exchanges 760 gallons of molasses, at 37^ 
cents per gallon, for 66 j- cwt. of cheese, at $ 4 per cwt ; 
how much will be the balance in his favour ? Ans. $ 19. 

24. Bought 84 yards of cloth, at $1^25 per yard; how 
much did it come to ? How many bushels of wheat, at 
$ 1^50 per bushel, will it take to pay for it? 

Ans, to the hstj 70 bushels. 

25. A man sold 342 pounds of beef, at 6 cents per pound, 
and received his pay in molasses, at 37 j- cents per gallon ; 
how many gallons did he receive ? Ans, 54^72 gallons. 

26. A man exchanged 70 bushels of rye, at $ ^92 per 
bushel, for 40 bushels of wheat, at $ 1^37^ per bushel, and 
received the balance in oats, at $^40 per bushel; how 
many bushels of oats did he receive ? Ans, 23^ 

27. How many bushels of potatoes, at 1 s. 6 d. per bushel, 
must be given for 32 bushels of barley, at 2 s. 6 d. per 
bushel? Ans. 53^ bushels. 

28. How much salt, at $ 1^50 per bushel, must be given 
m exchange for 15 bushels of oats, at 2 s. 3 d. per bushel ? 

Nate, It will be recollected that, when the price and cost 
are given, to find the quantity, they must both be reduced to 
&e same denomination before dividing. Ans, 3} bushels. 

29. How much wine, at $ 2^75 per gallon, must be given 
boi exchange for 40 yards of cloth, at 7 s. 6 d. per yard ? 

Ans. 18^ galloM 
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30. A had 41 cwt of hops, at 30 s. per cwt, for which 
B gave him 20 jS . in money, and the rest in prunes, at 5 d* 
per lb. ; how many prunes did A receive ? 

Ans. 17 cwt 3 qrs. 4 lbs. 

31. A has linen cloth' worth $ *30 per yard ; but, in bar- 
tering, he will have $ '35 per yard ; B has broadcloth worth 
$ 3^75 ready money ; at what price ought the broadcloth 
to be rated in bartering with A ? 

•30 : '35 :: 3'75 : $4'375, Ana. Or, ~ of 3^75 = 

$ 4*37J[^, Ans. The two operations will be seen to be ex- 
actly alike. 

32. If cloth, worlh 2 s. per yard, cash, be rated in barter 
at 2 s. 6 d., how should wheat, worth 8 s. cash, be rated in 
exchanging for the cloth ? Ans. 10 s., or $ 1*6661. 

33. If 4 bushels ol com cost $ 2, what is it per bushel ? 

Ans. $'50. 

34. If 9 bushels of wheat cost $ 13'50, what is that per 
Dushel? Ans. $ 1'60. 

35. If 40 sheep cost $ 100, what is that per head ? 

Ans. $2'50. 

36. If 3 bushels of oats cost 7 s. 6 d., how much are they 
Der bushel ? Ans. 2 s. 6 d., = $ '41§. 

37. If 22 yards of broadcloth cost 21 iS . 9 s., what is the 
price per yard ? Ans. 19 s. 6 d., = $ 3'25. 

38. At $ '50 per bushel, how much com can be bought 
for $2*00? Ans. 4 bushels. 

39. A man, having $100, would lay it out in sheep, al 
$ 2*50 apiece ; how many can he buy ? Ans. 40. 

40. If 20 cows cost $ 300, what is the price of 1 cow ? 
 of 2 cows ? of 5 cows ? of 15 cows ? 

Ans. to the lastj $225. 

41. If 7 men consume 24 lbs. of meat in one week, how 

much would 1 man consume in the same time ? 2 men ? 

. 5 men ? 10 men ? Ans. to the last, 34^ lbs. 

Note. Let the pupil also perform these questions by the 
rule of proportion. 

42. If I pay $ 6 for the use of $ 100, how much must I 
pay for the use of $ 75 ? Ans. $ 4*60. 

43. What premium must I pay for the insurance of my 
house against loss by fire, at the rate of J per cent., that is, 
^ dollar on a hundred dollars, if my house be valued at 
{(^2475? A»8. $12*375. 
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44. Wbat will be the insurance, per annum, of a store and 
contents, valued at $9876*40, at IJ per centum? 

Ans, $148446. 

45. What commission must I receive for selling $ 478 
worth of books, at 8 per cent ? Ans, $ 38*24. 

46. A merchant bouglit a quantity of goods for $ 734, 
and sold them so as to gain 21 per cent. ; hosv much did he 
gain ? and for how much did he sell his goods ? 

Am. tu (he lust, $ RS844. 

47. A merchant bought a quantity of goods at Boston, for 
$ 500, and paid $ 43 for their transportation ; he sold them 
so as to gain 24 per cent, on the whole cost ; for how ranch 
did he sell them ? Am. $ 673^32. 

48. Bought a quantity of books for $ 64, but lor cash a 
discount of 12 per cent was made ; what did the books 
cost? Ans. $56*32. 

49. Bought a book, the price of which was marked 
$ 4*50, but for cash the bookseller will sell it at 33 j per 
cent, discount; what is the cash price ? Ans. $3*00. 

50. A merchant bought a cask of molasses, containing 120 
gallons, for $42; for how much must he sell it to gain 15 
per cent. ? how much per gallon ? Afis. to last, $ *40 J. 

51. A merchant bought a cask of sugar, containing 740 
pounds, for $ 59^20 ; how must he sell it per pound, to gain 
25 per cent. ? Aiis. $ *10. 

52. What is the interest, at 6 per cent, of $ 71*02 for 17 
months 12 days ? Am. $ 6*178 -f-. 

53. What is the interest of $487*003 for 18 months ? 

Ans. $43*83+. 

54. What is the interest of $8*50 for 7 mtntlis ? 

Am. $*297i. 

65. Wliat is the interest of $ 1000 for 5 davs ? 

"Ans. $'8334. 

66. What is the interest of $ *50 for 10 years ? 

Am. $*30. 

57. What is the interest of $84*25 for 15 months and 7 
days, at 7 per cent ? Am. $ 7'48C -}-. 

6S. What is the interest of $ 154*01 for 2 years, 4 months 
and 3 days, at 5 per cen!. ? Ans. $ 18^032. 

69, What sum, put to interest at 6 per cent, will, in 2 
years and 6 months, amount to $ 150? 

Note. See IT 85. Ans. $ 130*j:^4 -^. 

60. I owe a man $473^50, to be paid in 16 months wUh- 
X 
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out interest ; what is the present worth of that deht, the use 
of the money heing worth 6 per cent. ? Ans. $ 440*277 -j- 

61. What id the present worth of $1000 payable in 4 
years and 2 mouths, discounting at the rate of 6 per cent. ? 

Ans. $800 

62. A merchant hought articles to the amount of ^ 500, 
and sold them for $ 575 ; how much did he gain ? 

What per cent was his gain ? that is, How many dollars 
did he gain on each $ 100 which he laid out? If $500 
gain $ 75, what does $ 100 gain ? Ans. 15 per cent 

63. A merchant bought cloth at $ 3^50 per yard, and sold 
it at $ 4^25 per yard ; how much did he gain per centum ? 

Ans. 2 If per cent 

64. A man bought a cask of wine, containing 126 gallons, 
for $ 2S3'50, and sold it out at tlie rate of $ 2'75 per gal- 
lon ; how much was his wfude gain ? how much per gal- 
lon ? how much per cent ? 

Ans. His whole gain, $ 63^00 ; per gallon, $ ^50 ; which 
is 22 1 per centum. 

65. If $ 100 gain $ 6 in 12 months, in what time will it 
gain $4 ? $ 10 ? $ 14 ? 

Ans. to the last^ 28 months. 

66. In what dme will $ 54^50, at 6 per cent., gain $ 2U8 1' 

Ans. 8 months. 

67. 20 men built a certain bridge in 60 days, but, it being 
carried away in a freshet, it is required how many men can 
rebuild it in 50 days. 

diiys. days. men. 

60 : 60 : : 20 : 24 men, Ans. 

68. If a fit^ld will feed 7 horses 8 weeks, how long will it 
feed 28 horses ? Asis. 2 weeks. 

69. If a field, 20 rods in length, must be 8 rods in width 
to contain an acre, how much in width must be a field, 16 
rods in length;, to contain the same ? Ans. 10 rods. 

70. If 1 purchase for a cloak 12 yards of plaid | of a yard 
wide, how much hocking 1^ yards wide must I have to line it } 

Ans. 5 yards. 

71. If a man earn $75 In 5 months, how long must h« 
work to earn $ 460 ? Am. SOf months. 

72. A owes B $ 540, but, A not being worth so much 
money, B agreps to take $ '75 on a dollar ; what strrn must 
B receive for the debt ? Ajis. $ 405 

73. A cisteroi whose capacity is 400 gallons, is supplied 
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by a pipe which lets in 7 gallons in 6 minutes ; but there is 
a leak in the bottom of the cistern which lets out 2 gallons 
in 6 minutes , supposing the cistern empty, in what time 
would it be filled r 

In 1 minute ^ of a gallon is admitted, but in the same time 
§ of a gallon leaks out. Arts. 6 hours, 15 minutes. 

74. A ship has a leak which will fill it so as to make it 
sink in 10 hours ; it has also a pump which will clear it in 
16 hours : now, if they begin to pump when it begins to 
leak, in what time will it sink ? 

In 1 hour the ship would be -^ filled by the leak, but in 
tlie same time it would be ^ emptied by the pump. 

Aw. 30 hours. 

75. A cistern is supplied by a pipe which will fill it in 
40 minutes ; how many pipes, of the same bigness, wi!* fill it 
in 5 minutes ? A^is, 8. 

76. Suppose I lend a friend $500 for 4 months, he 
promising to do me a like favour ; some time afterward, I 
have need of $ 300; how long may 1 keep it to balance the 
fonner favour ? . ^ Ans, 6§ months. 

77. Suppose 800 soldiers were in a 'garrison with pro- 
visions sufficient for 2 months ; how many soldiers must de- 
part, that the provisions may serve theip 5 months ? 

Am. 480. 

78. If my horse and saddle are worth $ 84, and my horse 
be worth 6 times as much as my saddle,^pray what is the 
value \}( my horse ? Am. $ 72. 

79. Bought 45 barrels of beef, at $ 3^50 per barrel, among 
which are 16 barrels, whereof 4 are worth no more than 3 
of the others ; how much must t pay ? Am, $ 143*50. 

80. Bought 126 gallons of rum for $110; how much 
v'ater must be added to reduce tlie first cost to $ '75 per 
gallon ? 

Note. If $ '75 buy 1 gallon, how many gallons will $ 1 10 
buy? Am. 20| gallons 

81. A thief, having 24 miles start of the officer, holds his 
way at the rate of 6 miles an h'^ur; the officer pressing on 
after him at the rate of 8 miles an hour, how much do(*s lie 
gain in 1 hour? how long before he will overtake the thief? 

Am. 12 hours. 

82. A hare starts 12 rods before a hound, but is not per- 
ceived by him till she has been up 1| minutes; she scuds 
ftway at the rate of 36 reds a minute^ and the dog, on view 
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makes after, al ihe rate of 40 rods a r.iiijiitc ; how long will i 
iLc course hold ? and what distance will the dog run? i 

Ana. \\\ minutes, aad he will run 570 rods. 

83. The hour and minute hands of a watch are exactly 
together at 12 o'clock ; when are they next together? 

In 1 hour the minute hand passes over 12 spaces, and tlie 
hour hand over 1 space ; that is, the minute hand gains upon 
the hour hand 11 spaces in 1 hour; and it must gain 12 
spaces to coincide with it. Ans. 1 h. b m. 27|2|^s. 

84. There is an islanf^. 20 miles in circumference, aiid 
d.ree men start together to travel the same wa}*" about \\'y A 
goes 2 miles p^r hour, B .4 miles per hour, and C 6 miles 
per hour ; in what time will they come together again ? 

Am. 10 hour?. 

85. There is an island 20 miles in etrciimference, and 
two men start together to travel around it; A travels 2 miles 
per hour, and B 6 miles per hour ; how long before they will 
again come together ? 

B gains 4 miles per hour, and must gain 20 miles to over- 
take A ; A and B will therefore be together once in eveiy 
5 hours. 

86. In a river, supposing two boats start at the same time 
from places 300 miles apart ; the one proceeding up stream 
is retarded by the current 2 miles per hour, while thatmov- 
insf down stream is accelerated the same : if both be pro- 
peiled by a steam engine, which would niove them 8 mn**^ 
per hour in still water, how far from each starting place will 
the boats meet ? 

Am. 112^ miles from the lower place, and 187^ mil^^s 
from the upper place. 

87. A man bought a pipe (126 gallons) of wine f<>r 
$275; he wishes to fill 10 bottles, 4 of which contain 2 
quarts, and 6 of them 3 pints each, and to sell the remainder 
so as to make 30 per cent, on the first cost ; at what rate 
per gallon must he *ell it ? Am. $ 2*936 +; 

88. Thomas sold 150 pine apples at $*33J apiece, and 
received as mucli Uicoey as Harry received for a certain 
number of watermelons at $*25 apiece; how much money 
did each receive, and how many melons had Harry ? 

Am. % 50, and 200 melons. 

89. The third part of an anny was killed, the fourth part 
taken prisoners, and 1000 lied ; how many were in this army f 

This and the eighteen following questions are usually 
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wrought by a rule called Poaitio/iy but they are more easily 
solved on general principles. Thus, i 4" i = Vj ^^ ^^^^ 
ftrmy ; therefore, 1000 is -^j of the whole number of men ; 
and, if 5 twelfths be 1000, hovy much is 12 twelfths, or the 
whole ? Atis, 2400 men. 

90. A farmer, being asked how many sheep he had, an- 
swered, that he had them in 5 fields ; in the first were ^ of his 
flock, in the second ^, in the third ^, in the fourth ^^ and 
in the fifth 450 ; how many had he ? Am> 1200. 

91. There is a pole, ^ of which stands in the mud, ^ in 
the water, and the rest of it out of the water ; required the 
part out of the water. Ans. y^. 

92. If a pole be ^ in the mud, ^ in the water, and 6 ftiet 
out of the water, what is the length of the pole ? Ans. 90 feet. 

93. The amount of a certain school is as follows : -^ of 
the pupils study grammar, f geography, ^ arithmetic, rp^ 
learn to write, and 9 learn to read : what is the number of 
each? 

Ans. 5 in grammar, 30 in geography, 24 in aritlimetic ; 
12 learn to write, and 9 learn to read. 

94. A man, driving his geese to market, was met by 
another, who said, ^^ Good morrow, sir, with your hundred 
geese ;" says he, " I have not ahundred; but if I had, in ad- 
dition to my present number, one half as many as I now 
nave, and 2j- geese more, I should have a hundred :" how 
many had he ? 

100 — 2^ is what part of his present number ? 

Ans, He had 65 geese. 

95. In an orchard of fruit trees, j- of them bear apples, 
y pears, J plums, 60 of them peaches, and 40, cherries ; 
now many trees does the orchard contain ? Af»s. 1200. 

96. In a certain village, ^ of the houses are painted white, 

ired, ^ yellow, 3 are painted green, and 7 are unpainted ; 
ow many houses in the village ? Aiis. 120. 

97. Seven eighths of ti certain number exceed four fifths of 
the same number by 6 ; required the number. 

i — t = ^; consequently, 6 is |^ of the required num- 
ber. Ans. 80. 

98. What number is that^ to which if i of itself be added 
the sum will be 30 ? Ans. 26 

99. What number is that, to which if its j^ and { be added, 
the sum will be 84 ? 

84 =: 1 -j- ^-f- i == f limes the required number. Ans. 48, 
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10(>. Wliat number is that, wliich, being increased by f and 
} of iiself, and by 22 more, wilt be made three times as 
much ? 

I'he number, being taken 1,- §, and | times, will make 2^^^ 
times, and 22 is evidently what that wants of 3 times. 

Ans, 30* 

101. What number is that, which being increased by §, J 
and ^ of itself, the sum will be 234f ? Ans. 90. 

102. A, B, and C, talking of tiieir ages, B said his age 
WHS once and a half the age of A, and C said his age was 
twice and one tenth the age of both, and that the sum of 
their ages was 93 ; what was the age of each ? 

Alts, A 12 years, B 18 years, C 03 years old. 

103. A schoolmaster, being asked how many scholars he 
had, said, " If I had as many more as I now have, f as many, 
^ as many, ^ and j as many, I should then have 435 ;" what 
was the number o£ his pupils ? Ans. 120. 

104.. A and B commenced trade with equal sums of 
money ; A gained a sum equal to ^ of his stock, and B lost 
$200; then A's money was double that of B's; what was 
the stock of each ? 

By the condition of the question, one half of f , that is, | 
of the stock, is equal to ^ of the stock, less $200; conse- 
quently, $200 is ^ of the stock. Ans. $500. 

105. A man was hired 50 days on these conditions, — that, 
for every day he worked, he should receive $ '75, and, for 
every day he was idle, he should forfeit $ '25 ; at the ex- 
piration of the time, he received $27*50; how many days 
did he work, and how many was he idle ? 

Had he worked every day, his wages would have been 
$ '75 X 50 = $ 37'50, that is, $ 10 more than he received . 
but every day he was idle lessened his wages $ '75 -f- $ '25 
= $ 1 ; consequently he was idle 10 days. 

Ans. He wrought 40, and was idle 10 tiays. 

lOt). A and B. have the same income ; A saves ^ of his ; 
but B, by spending $ 30 per annum more tliau A, at tlie end 
of S years finds himself $ 40 in debt ; what is their income, 
and what does each spend per annum ? 

Ans. Their income, $200 per annum; A spends $175, 
and B $205 per annum. 

107. A man, lying at the point of death, left to his three 
sons his property ; to A j- wanting $ 20, to B ^, and to C 
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the rest, which was $ 10 less than the share of A ; what 
was each one's share ? ' Ans, $ 80, $ 50.and $ 70. 

108. There is a lish, whose head is 4 feet long ; his tail 
is as long as his head and ^ the length of his body, and iiis 
Dod y is as long as his head and tail ; what is tlie length of 
die fish ? 

The pupil will perceive, that the length of the body is j 
the length of the fish. Ans. 32 feet. 

109. A can do a certain piece of work in 4 days, and B 
can do the same work in 3 days; in what time would both, 
working togethei, perform it ? Arts, 1^ days. 

110. Three persons can perform a certain piece of work in 
the followhig manner : A and B can do it in 4 days, B and 
C in 6 days, and A and C in 5 days : in what time can Uiey 
all do it together ? Aris, 3-^f days. 

ill. A and B can do a piece of work in 5 days ; A can do 
it in 7 day« ; in how many days can B do it ? Ans. 17.^ days. 

112. A man died, leaving $ 1000 to be divided between 
his two sons, one 14, and the other 18 years of age, in such 
proportion, that the share of each, being put to interest at 6 
per cent, should amount to the same sum when they should 
arrive at the age of 21 ; what did each receive ? 

Ans. The elder, $ 546*153+ ; the younger, $ 453*846+. 

113. A house being let upon a lease of 5 years, at $60 
per annum, and the rent being in arrear for the whole time, 
what is the sum due at the end of the term, simple interest 
being allowed at 6 per cent. ? A7is. $ 336. 

114. If 3 dozen pair of gloves be equal in value to 40 
yards of calico, and 100 yards of calico to three pieces of 
satinet of 30 yards each, and the siitinet be worth 50 
cents per yard, how many pair of gloves can be bought for 
$ 4 ? Ans. 8 pair. 

115. A, B, and C^ would divide $ 100 between them, so 
as that B may have $3 more than A, and C$4 more than 
B ; how much must each man have ? 

Ans. A $30, B $33, and C $37. 

116. A imn has pint bottles, and half pint bottles ; how 

much wine will it take to fill 1 of each sort ? how 

much to fill 2 of each sort ? how much to fill 6 of each 

sort.* 

117. A man would draw off 30 gallons of wine into 1 
iHDt and 2 pint bottles, of each an equal numbcz * how 
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many bottles will it take, of each kind, to contain the 30 
gallons? Am. 80 of each 

lis. A merchant has canisters, some holding 5 pounds, 
some 7 pounds, and some 12 pounds ; how many, of each 
an equal number, can be filled out of 12 cwt. 3 qrs. 12 lbs. 
of tea? Ans, 60. 

119. If 18 grains of silver make a thimble, and 12 pw^ts. 
make a teaspoon, how many, of each an equal number, can 
be made from 15 oz. 6 pwts. of siher? Ans. 24 of each. 

120. Let 60 cents be divided among three bo3's, in such 
a manner that, as often as the first has 3 Cv?nts, the second 
shad have 5 cents, and the third 7 cents ; how many cents 

-will each receive ? Ans. 12, 20, and 28 cents. 

121. A gentleman, having 50 shillings to pay among his 
labourers for a day's work, would give to every boy 6 d., to 
every woman 8 d., and to every man 16 d. ; the number ol 
boys, women, and men, was the same ; I demand the numbe* 
of each. Ans, 20. 

122. A gentleman had 7 iS. 17 s. 6 d. to pay among his 
labourers ; to every boy he gave 6 d., to every woman 8 d., 
and to every man 16 d. ; and there were for every boy three 
women, and for every woman two men ; I demand tlie nam-- 
oer of each. Atis. 15 boys, 45 women^ and 90 men. 

123. A farmer bought a sheep, a cow, and a yoke of oxen 
for $82*50 ; he gave for the cow 8 times as much as for 
the sheep, and for the oxen 3 times as much as for the cow ; 
how much did he give for each ? 

Alls. For the sheep $ 2 '50, the cow $ 20, and the oxen 
$60. 

124. There was a farm, of which A o^vned f, and B j-f-« 
the farm was sold for $ 1764; what was each one's share 
of the money? "Ans. A's $504, and B's $ 1260. 

125. Four me|i traded together on a capital of $3000, of 
which A put in ^, B ^, C ^, and D •j^ ; at the end of 3 years 
they had gained $2364; what was each one^s share of the 
gain ? r A's $ 1182. 

. ) B's $ 591 
-*"*• ) C's $ 394. 
( D's $ 197. 

126. Three merchants accompanied^; A furnished f ot 
the capital, B f, and C the rest; tliey gain $1250; what 
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part of the capital did C furnish, and what is each one's 
share of the gain ? 

Ans. C furnished ^^ of the capital ; and A's share of the 
gain was $500, B's $468'75, and C's $281*25. 

127. A, B, and C, traded in company ; A put in $ 500, B 
$ 360, and C 120 yards of cloth ; they gained $ 332'50, of 
which C's share was $ 120 ; what was the value of C's 
cloth per yard, and what was A and B's shares of the 
gain ? " - 

Note, C's gain, being $ 120, is J§S§S = -^ of the whole 
gain : hence the gain of A and B is readily found ; also the 
price at which C's cloth was valued per yard. 

I '■ _ ' .  C C's cloth, per yard, $4. 

4a**- < A's share of the gain, $ 125. 
^ (B's do. $87'50. 

128. Three gardeners, A, B, and C, having bought a 
piece of ground, find the profits of it amount to 120^12. per 
annum. Now the sum of money which they laid down was 
in such proportion, that, as often as A paid 5i^ ., B paid 7iS ., 
and as often as B paid 4iS., C paid 6iS. I demand how 
much each man must have per annum of the gain. 

Note, By the question, so often as A paid 5iS ., C paid f of 
!£>. Am, 4 26iB. 13 s. 4 d., B 37je. 6 s. 8 d., C 66£. 

129. A gentleman divided his fortune among his sons, 
giving A 9]^. as often as B 5JS., and C 3jS. as often as B 
7i£.; C's dividend was lbZl^£,\ to what did the whole 
estate amount? Ans, 11583^2. 8 s. 10 d. 

130; A and B undertake a piece of work for $54, on 

h A employed 3 hands 6 days, and B employed 7 hands 

s ; what part of the work was done by A, what part 

, and what was each one's share of the money ? 

A)is, A-j^andB^; A's money $22*50, B's $31*50. 

131. A and B trade in company for one year only; on 
the first of January, A put in $ 1200, but B could not 
put any money into the stock until the first of April; what 
did he then put in, to have an equal share with A at the end 
of the year? Am, $ 1600. 

132. A, B, C, and D, spent 35 s. at a reckoning, and, be- 
ing a little dipped, agreed that A should pay §, B ^, C J, 
and D I ; what did each pay in this proportion ? 

Am. A 13 s. 4 d., B 10 s., C 6 s. 8 d., and D 5 s. 

133. There are 3 horses, belonging to 3 men, employed to 
draw a load of plaster from Boston to Windsor for $ 26*45 
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A and B*g horses togetlier are supposed to do { of the 
wotk, A and C's "^, B and C's ^g ; they are to be paid 
proportioually ; what is each one's share of the money ? 

CA's $11*50 (= i*.). 
Ans. < B's $ 6*75 (= ^l/) 

( C's $ 9*20 (= ^.) ^ 

Proofs $ 26*45. 

134. A person, who was possessed of f of a vessel, sold 
I of his share for 375 iB . ; what was the vessel worth ? 

Afis. 1500 je. 

135. A gay fellow soon got the better of f of his for- 
Ccrne ; he then gave 1500iS . for a commission, and his profu- 
sion continued till he had but 450 j£. left, which he found to 
be ju"t f of his motley, after he had purchased his coHimis- 
sion ; what was lM$'tbrtune at first? Ans, 3780 .£. 

1 36. A younger l^^uther received 1560 £ ., which was just ^ 
of his elder brother/s fortune, and 5| times the elder brother's 
fortune was | as much again as the father was worth ; pray i 
what was the value of his estate ? Ans. 19165 jS. 14 s. 3f d. \ 

137. A gentleman left his son a fortune, ^ of which he 
spent in three months; J of ^ of the remainder lasted him 
Bfjiie months longer, when he had only 537iB . left ; what 
was the sum bequeathed him by his father ? 

Ans. 2082 iS. 18 s. 2/^- d. 

138. A cannon ball, at the first discharge, flies about a 
mile in etykt seconds ; at this rate, how long w^ould a ball 
be in p^jasing from the earth to the sun, it being 95173000 
miles distant? 

Ans. 24 years, 46 days, 7 hours, 33 minutes, 20 seconds. 

139. A genera!, disposing his army into a square battalion, 
found he had 231 over and above, but, increasing each side 
with one soldier, he wanted 44 to fill up the square ; of how 
many men did his army consist? Am. 19000. 

140. A and B cleared, by an adventure at sea, 45 guineas, 
wliich Was 35 iS. per cent, upon the money advanced, and 
with wfiich they agreed to" purchase a genteel horse and 
carriage, whereof they were to have the use in proportion 
to the sums adventured, which was found to be 11 to A, as 
often as 8 to B ; what money did each adventure ? 

Ans. A 104ie. 4 s. 2fJ d., B 75 ig. 15s. 9/9 d. 

141. Tubes may be made o*" gold, weighing no«t more 
tlian at tlie rate of 7^^ of a grain per foot? what. would be 
the weight of t jch a tube, which would extend across tli« 
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Atlantic from Boston to London, estimating the distance at 
3000 miles ? Am, 1 lb. 8 oz. 6 p%vts. S^^ grs. 

142. A military officer drew up his soldiers in rank and 
file, having the numbcr-itt rank and file equal ; on being 
reinibrced with three times his first number of men, he 
placed them all in the same form, and then tlip number in 
rank and file was just double what it was at first ; he was 
again reinforced with three times his whole number of men, 
and, after placing them all in the same form as at first, his 
number in rank and file was 40 men each; how many men 
had he at first ? Ans. 100 men. 

143. Supposing a man to stand 80 feet from a steeple, and 
that a line reacirteLg from the belfry to the man is just 100 
feet in lengtb ; the top (Jf the spire is 3 times as high above 
the ground as. the steeple is ; what is the height of the 
spire ? and the length of a line reaching from the top of the 
spire to the man r See IT 109. 

Ans. to lastj 197 feet, nearly. 

144. Two ships saH ^om the same port; one sails direct- 
ly east, at the rate of 10 miles an hour, and the other dire( t- 
ly south, at the rate of 7j- miles an hour; how many mil'^s 

apart will they be at the end of 1 hour? 2 hours? 

—^ — 24 hours ? 3 days ? Ans. to last^ 900 miles. 

145. There is a square field, each side of which is 50 
rods ; what is the distance between opposite corners ? 

Ans. 70*71 -|- rods. 

146. What is the area of a square field, of which the op- 
posite corners are 70*71 rods apart? and what is the length 
of each side ? Ans. to last^ 50 rods, nearly. 

147. There is an oblong field, 20 rods wide, and the dis- 
tance of the opposite comers is 33-J rods ; what is the length 
of the field ? its area ? 

Ans. Length, 26 J rods; area, 3 acres, 1 rood, 13 J rods. 

148. There is a room 18 feet square; how many yards 
of carpeting, 1 yard wide, will be required to cover the fioor 
of it ? 182 = 324 ft. = 36 yards, Ans, 

149. If the floor of a square room contain 36 s<piare 
yards, how many feet does it measure on each side ? 

Ans. IS fei?t. 

When one side of a square is given, how do you find its 
nrea; or supe. rlcial contents ? 

When the me«, or superficial contents, of a sq are is g ven 
bow do you find one side ? 
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150. If ao oblong piece of ground be 80 rods long cmci 
20 rods wiue, what is its area ? 

Note. A Parallelogram^ or Oblon^j 
has ils opposite sides «gfia/ and par- 
a/Ze/, but the adjacent sides unequal. 
Thus A B C D is a parallelogram, 
and also £ F C D, and it is easy 
to see, that the amtenls of both are 
equal. Ans, 1600 rods, = 10 acres 

151. What is the lengklh of an oblong, or parallelogram, 
Avhose area is 10 acres, and whose bread tli is 20 rods r 

Atis. 80 rods. 

152. If the area be 10 acres, and tbi'^U^ngth 80 rods, 
what is the other side ? 

When the Ungtk and breadth are given, how do you find 
the area of an oblong, or parallelogram ? 

When the area and one side are given, how do you find 
the other side ? ( 

153. If a board be 18 inches wide at one end, and 10 
inches wide at the other, what is the niean or average width 

of the board? Ans. 14 inches. { 

When the greatest and least width are given, how do you 

find the mean width ? j 

154. How many square feet in a board 16 feet long, 1^8 I 
feet wide at one end, and 1'3 at the otlier? " 

Mean width, ^'^ "^ ^'^ = 1*56; and 1*55 X 16 = 24'8 
feet, Atis, 2 

155. Wliat is the number of square feet in a board 20 
feet loiig, 2 feet wide at one end, and running to a point at 

the other ? Aiis, 20 feet ^ 

How do you find the contents of a straight edged board, 

when one end is widei than the other ? 

If the length be in feet^ and tlie breadth in feet, in what 

denomination will the product be } 

If the length be feet^ and the breadth itches^ what parts of 

afoot will be the product.^ 1 

156. There is an oblong field, 40 rods long and 20 rods 
wide ; if a straight line be drawn from one comer to the op- j 
posite comer, it will be divided into two equal right-angled 
irlau'jhs ; what is the area of eacli } 

Alls, 400 square lods = 2 acres 2 roods 
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157. What is the area of a triangle, of which the hose ts 
80 rods, and the perpendictdair 10 rods? Ans, 160 rods. 

168. If the area be 150 rods, and the base 30 rods, what 
B the perpendicular? Aw. la rods. 

159. If the perpendicular be 10 rods, and the ar^a 150 
rods, what is the base ? Ajis. 30 rods. 

When the legs (the base and perpendictdar) of a right- 
angled triangle are given, how do you find its area ? 

When the area and one of the legs are given, how do you 
find the other leg ? 

Note, Any triangle may be divided into two right-angled 
triangles, by drawing a perpendicular from one corner to the 
opposite side, as may be seen by the annexed figure. 

_ . Here A B C is a triangle, di- 

vided into two right-angled trian- 
gles, A d C, and rf B C; there- 
fore the whole hase^ A B, multi- 
plied by one half the perpendicidar 
d C, will give the area of the 
whole. If A B = 60 feet, and 
C = 16 feet, what is the area ? Am, 480 feet 

160. There is a triangle, each side of which is 10 feet 
what is the length of a perpendicular from one angle to 
its opposite side ? and what is the area .of the triangle ? 

Note. It is plain, the perpendicular will divide the oppo- 
site side into two eqttal parts. See U 109. 

Arts. Perpendicular, 8^66 + fe^t 5 *rea, 43*3 + feet. 

161. What is the solid contents of a cube measuring 6 
feet on each side ? Ans. 216 feet 

When one side of a cube is given, how do you find its 
solid contents ? 

When the solid contents of a cube are given, how do you 
find one side of it ? 

162. How many cubic inches in a brick which is 8 inches 

long, 4 inches wide, and 2 inches thick ? in 2 bricks ? 

in 10 bricks ? Ans. to last^ 640 cubic inches. 

163. How many bricks in a cubic foot ? in 40 cubic 

feet ? in 1000 cubic feet? Ans. t^ last^ 27000. 

164. How many bricks will it take to build a wall 40 feat 
m. length, 12 feet high, and 2 feet thick ? Ans. 25920. 

165. If a wall be 150 bricks, = 100 feet, in length, and 
4 bricks, = 16 inches, in thickness, how many brinks will 
]mj one cottue? 2 courses? — — 10 ooujrses? If tU« 
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wall be 48 courses, = 8 feet, high, how many bricks will 
build it ? 160 X 4 = 600, and 600 X 48 in 28800, Ans. 

166. The river Po is 1000 feet broad, and 10 feet deep, 
and it runs at the rate of 4 miles an hour ; in what time 
will it discharge a cubic mile of water (reckoning 5000 
feet to the mile) into the sea ? Ans, 26 days, 1 hour. 

167. If the country, which supplies the river Po with 
water, be 380 miles long, and 120 broad, and the whole 
land upon the surface of the earth be 62,700,000 square 
miles, and if the quantity of water discharged by the rivers 
into the sea be every where proportional to the extent of 
land by which the rivers are supplied; how many times 
greater than the Po will the whole amount of the rivers be ? 

Am. 1375 times. 

168. Upon the sam6 supposition, what quantity of water, 
altogether, mil be discharged by all the rivers into the sea in 
a year or 365 days ? Ans. 19272 cubic miles. 

169. If the proportion of the sea on the surface of the 
earth to that of land be as 10^ to 5, and the mean depth of 
the sea be a quarter of a mile ; how many years would it 
take, if the ocean were empty, to fill it by the rivers running 
at the present rate ? Ans, 1708 years, 17 days, 12 hours. 

170. If a cubic foot of water weigh 1000 oz. avoirdupois, 
and the weight of mercury be 13^ times greater than oJ 
water, and the height of the mercury in the barometer (the 
weight of which is equal to the weight of a column of air 
on the same base, extending to the top of the atmosphere) 
be 30 inches ; what will be the weight of the air upon a 

square foot ? a square mile ? and what will be the 

whole weight of the atmosphere, supposing the size of the 
earth as in questions 166 and 168 ? 

Ans. 2109^375 lbs. weight on a square foot 

52734375000 mile. 

10249980468750000000 of the whole atmosphere. 

171. If a circle be 14 feet in diameter, what is its circtim- 
fereiice ? 

Note. It is found by calculation, that the circumference of a 
circle measures about 3f times as much as its diameter^ or, 
more accurately, in decimals, 344159 times. Ans. 44 feet 

172. Tf a wheel measure 4 feet across from side to side, 
how many feet around it ? Ans. 12| f^^et 

173. If the diameter of a circular pond be 147 feet, what 
m it« cifeuflifefoaiee ? ,,^. 4^2 &ei . 
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174. What is the diameter of a circle, whose circumfe- 
rence is 462 feet r Ans, 147 feet, 

175. If the distance through the centre of the earth, from 
side to side, be 7911 milb?; how many miles around it? 

79^1 X 3*14159 ='24853 square miles, nearly, Ans. 

176. What is the area or contents of a circle, whose diam« 
eter is 7 feet, and its circumference 22 feet ? 

Note, The area of a circle may be found by multiplying 
I the diameter into ^ the circumference. Ans. 38^ square feet. 

177. What is the area of a circle, whose circumference is 
176 rods? Ans. 2464 rods. 

178. If a circle is drawn within a square, containing 1 
square rod, what is the area of that circle ? 

Note. The diameter of the circle being 1 rod, the circum- 
ference will be 344159. Ans. *7854 of a square rod, nearly. 

Hence, if we square the diameter of any circle, and multi- 
ply the square by *7854, the product will be the area of the 
circle. 

179. "What is the area of a circle whose diameter is 10 
rods ? 10^ X '7854 = 73'54. Ans. 78*54 rods. 

180. How many square inches of leather will cover a 
ball 3^ inches in diameter ? 

Note. The area of a globe or ball is 4 times as much as 
the area of a circle of the same diameter, and may be found, 
therefore, by multiplying the whole circumference into the 
whole diameter. Ans. 38^ square inches. 

181. What is the number of square miles on the surface 
of the earth, supposing its diameter 7911 miles? 

7911 X 24853 = 196,612,083, Ans. 

182. How many solid inches in a ball 7 inches in diame- 
ter ? 

Note. The solid contents of a globe are found by multiply- 
ing its area by ^ part of its diameter. 

Ans. 1 79 J solid inches* 

183. What is the number of cubic miles in the eailb,.^ 
upposing its diameter as above ? ^'. 

Ans. 259,233,031,435 miles. 

184. What is the capacity, in cubic inches, of a hollow 
globe 20 inches in diameter, and how much wine will it 
contain, 1 gallon being 231 cubic inches ? 

Ans. 4188'8 -f- cubic inches, and 1843 -f- g^iHons. 

185. There is a round log, all the way of a bigness ; the 
treas of the circular ends of it are each 3 square feet; 
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Imw many anlid feel ioee 1 loct In Un^th of th!« \<vg contain f 2 feet in langth f 

3 fefit 7 10 fe«l 7 A aolUl of tliM fonn ia called a Ci/iinder. 

How (lo you find the solid conieot of a cyliader, wbea tbe area of aae omI; and 
the /cMfA are given f 

186. What 'M the eolld content of a round edck, 90 6ot lonf and 7 inchee through 
tiiai le, the ends being 7 Inchee in diameter 7 

Find the area of ene end, ae before Uuffht, and multiply ft by the length. 

Ana. 6*347 + cuMc feet. 
If you multiply e^tmrc t'ncAet by ineheM in lengthy what paru of a foot will th* 
product be 7 — " if e^uare inchu by feet in length, what part 7 

187. A buehel measure ie 18'5 bichee in diameter, and 8 iochetf deep ; how mm\y 
cubic Inchee does it contain 7 Ant. 2160'4 +• 

k to plain, front the above, thai the solid cwtent of all bodies, which are of UDiform 
bigness throughout, whaiever mav be the form of the ends, is found by multiplying 
the area of one end into tie height or length, 

^jolids which decroase gradually from the base tiU ther come lo a point, are gena- 
ratly called Pyramid*. If the bate be a sauare, it to called a equate pyramid / if a 
triangle, a triangular pyramid ; if a circle, a circular fyrmnidy or a cone. Tha 
point at tlie top of a pyramid is called thA vtrtesy and a fine, drawn from the vertcM 
perpendicular to the oa«s, to called the perpendicular height of the pyramid. 

The eolid content of any pyramid may be found by multiplying the aree of tha 
baee by i of the perpendicular height. 

188. What to tlie solid conieat of 1 pyramid whose hase to 4 feet square, and tha 

perpendicular height 9 feet 7 4* X { s 43. Ana, 48 feeu 

189. Titers to a eofie, whose height toS7 feet, and whose bau to 7 feet in diameter; 
whiti to lu coutent 7 Ane. 34tf| feet. 

190. Tliere to a cask, whose head dtometer to 25 inches, ban^ diameter 31 inches, 
and whose length is 36 inches ; how many wine gallooa does a conlaia 9 — » how 
many beeirgalions7 

Sote. The mean diameter of the cask may be found by adding 2 thirds, or, If the 
■laves be but Utile curving, 6 tenttis, of the diflference between the head and bung 
diameters, to the head diameter. The cask will then be reduced to a cylinder. 

Now, if the 8(iuare of ttie mean diameter be multiplied by '7654, (ex. 177,) the pro* 
duct will b«! the area of one end, and that, multiplied by the length, In inches, wiA 
give the solid coutent. In cubic inches, (ex. 185,) which, divided by 231, (note U> 
table, wine meaa.) will give the content in wine gallons, and, divided by 282, ijuoHA to 
tabte, beer ineas.) wilt give the content in ale or beer gallons. 

In thto process we see, that the square of the mean diameter will be multi{41ed by 
*7854, and divided, for wuiS gallons, by 231. Ueuca we may tantract the operauon 

by only multiplying thoirquoUent ('^^^ » '0034;) thai' to, by <0O34, <or by 34, 

pointing oflr4 figures from the product for decimato.) For the same reaaoa wa may, 

for 6eer gallons, multiply by (y^ ^ *0028, nearly j) '0023, &c. 

Hence this concise Rulb, /br gauging or meaeuring eaeke^—Mulfiply the equara 
a f tlie mean dietmeter by the length f muitiply this product by ^Jbr wine, or by 
Si8 for beer, and^ pointing off/bur decioiaia, tha product will be the eonUnt in 
gallons ana deeinuUa of a gallon. 

In the above example, the bung diameter, 31 in. <— 25 in. the head diameter s 
In. dlflbreuce, and | of 6 ss 4 inches ; 25 in. 4- 4 in. =; 29 In. meait diatneter. 
Thea, 29' = 841, and 841 x 36 in. ss 30276. 

'PK«« S 30276 X 24 s= 1029384. ilns. 102«9384 wine nlloas. 

men, J 30226 X 28 = 847728. Ana. 84'7728 beer gailons. 

191. How many wine gallons In a cask wlMsa bung diameter to 36 Incbee. head 
diameter 27 inches, and length 45 inches 7 Ana. 166'617. 

19'i^. Tliere to a lever 10 leet long, and the fulerum, or prop, on which h turtM, to 
2 feel from<one end ; how many pounds taeight at the end 2 feel from the prop, will 
be balanced by a //oteer of 4v pounds at the other end, 8 feet from the prop 1 

JVtffe. In turning around the ^p, the end of the lever 8 feet fnmi the prop wil 
evidently pass over a epace of 8 bicnies, while ttis aad 2 feet from the prop passes 
over a epace of 2 Inches. Now, it to a fundamental principle In mechanics, that the 
weight and pouier will exactly baianee each other^ when they are inveraeiy ss the 
apacee they pai«s over. Hence, in thto example, 2 pounds, 8 feet from (Vm prop, will 
balance H pounds 2 feet from the prop ; tiierefbre, if we divide the dieiance of fha 
fowaa /torn the prop by tha diatanee (^ tha waioiff firom tha prep, the quotietd 



FOSMS OF NOTES. 257 

mitt aiwayt expre$a ths ratio of the wbiobt to the powir; 4 s:4, that is, tha 

weight Will be 4 time« m much u the power. 42 x 4 s= 16S. Am. 163 pounds. 

1$3. Suppoehig the lever ae above, what power would it require to raise KiOO 

Vnnda I j^^e. JLJ^Q-tt = 250 pounlla. 

194. If tha weight to be raiaed be 8 times as moch aa the power to be at>|>lied, and 
Um diataitce of the weight from Uie prop ba 4 fiMt, how &r from the prop must ih« 
power be appHed f itns. 20 feet 

ids. If the greater distance ba 40 feet, and the laaa i of a foot, and the power 175 
pounda, wba;t is the weight 7 Ane. 14000 pounds. 

196. Two men carry a Irettie, weighing 200 poaods; the kettle is suspended on a 
pole, the iMle being 2 feet 6 inches from the hands of one, and 3 feet 4 inches 
Irom the luada of the other ; how many pounds does each bear t « 

A^ U14f pounda. 
-*"»• I 85i pounds. 

197. There b a windlass, the wheel of which is 60 Inches in diameter, and the axis, 
ntnmd which the rope coils, is 6 inches in diameter ; bow many pounds on the axle 
wUI be balanced by 240 pounds at the wheel 7 

Note. The epacee passed over are evidently as the diametere, or the circum/kr' 

ettcee ; therefore, ^ a 10, ratio. Ayte. 2406 pounds. 

198. Ifthe diameter of the wheel be 60 inches, what most be the diameter of the 
axle, that the ra/fa of the weiglit to the power may be 10 to 1 ? Ane. 6 inches. 

Note. This caii;ulation is on the supposition, that there is no/rictionf for which it 
la usual to add ^ to the power which is to work the machine. 

199. Tb«re is a screw, whose threads are 1 inch asunder, which is turned by a le* 
▼er 5 feel « < inches, long ; what is the ratio of the weight to the power 1 

Ne^e. '11m power ftppUecl at the end of the lever will describe the circumference 
of a r trcle 80 X 2 ss ISttinelMS fii diameter, while the weight is raised 1 inch ; there- 
fore, the ratio will be found by dividing the eircurnferenee of a circle, whose dia- 
meter is fa0»ce the length of the lever, by the dietance beiween the threads of the 
9crew, „ 1 

120 X 3|. ss 377^ drcumference, and SiiX s 377^, ratio, Ane. 

SfX). There fo a screw, whose threads are i of an inch asunder; if it be turned by • 
«ver 10 feet long, what weighl*vriSi be balanced by 120 pounda power f « 

Ane. 362067-f pounds. 

901. Tliere is a machine, in which the power moves over 10 foot, while the weight 
Is raised I inch ; what Is the power of that machine, that is, what is the ratio of the 
weight to the power t Ane. 120. 

202« A man put 20 applee into a wine gallon measure, which was afterwards filled 
5y pouring in 1 quart of water ; required the contonts of the apples in cubic inches. 

Ane. 173i inches. 

803. A rough atoAe was pot Into a vessel, whose capacity was 14 wine quarto, 
which was alterwarda filled with 24 quarts ^ water } what was the cubic content of 
the Stone t Ane. 664i inclws. 
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OverMan, Sept. 17, 1808. 
Foi value received, T promise to pa;|r to Olivbb BouMnrui* or onur. sixty-threft 
doUa«s fifty-four cents, on demand^ with intorest after thzee atjtaxM. 
AUeei, Timotbt Tavnmomr. Viluam Twovrr. 

So. XL 

Bt/ Hrt, Sept. 17, IQ02. 

For value received,! promiM 19 p«9rtoO.R., or beaver «— - •doDan cent* 

moDltae after date. Fkm PiHOOii 
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N0.III. 

By two Ptnont, 

AHem, B^pt, |7, I90S. 
For Ta^iM recelT0d, wt, Jointlj tnd MTerallj , promlw to pay to C II, or onki^ 
fMlara conia, oa ftemandi with lattmu A1.DB11 >AiTByin.. 



JKfMl, CoMiiTAiica Aouqr. Jamxs FAiavAca. 

raSBRYATIONS. 

1. No note ia negotiaUo nnl— tho words ** or itrder," oOieniiM ** or bearer," fm 
faiwrted in 'A. 

2. If i)i« note be wrltton to mj hfm " or order," (Na I.) then Oliver Boontffbl 
may eiidone Ud« nois, that m, writ* hio name on the baclcetde, and aetl it to A, 
B, C, or whom he pleaeea. Then A, who buy* tlia note, calls on William Trusty lor 



pavment, and if he ueglects, or is unable to pay, A mav fecoTer it of iIm endonier. 

3. If a nolo be written to pay him " or hearer," (No. U.) tlien any pecaon who 
holds the note may sue and recoTer the same of Peter Pencil. 

4. The rale of interest, established by law, bein; eix per cent, per annum, it .bo> 
comes unnecessary, in wrltinc notes, to mentkm the rate of interest; it is sulficietit ts 
write them for the payment oif such a sum, with interest, for it will be understood legal 
Interest, which is ax per cent. 

6. All notes are either payable on demand, or at the exjrfration of a certahi term of 
time agreed upon by the parties, and mentioned in the note, as three months, a year, Sec 

6. If a bona or note mention no time of payment, it le always on deinaod, whether 
the words " on demartd*' be expressed or not. 

7. All notes, payable at a certain time, are on interest as soon as they become dne^ 
though in such notei there be no mention made <^ interest 

This rule is founded 00 the principle, that ever;)r man ou^ht to receive bis money 
when due, and thiu the non-payment of it at that lime is an injury to him. The law, 
therefore, 10 do him justice, allows him interest from the lime the money becomee 
due, as a compensation for the injury. 

8. Upon the same principle, a note, payable on demand, without any mention made 
Of Interest, is on interest after a demand' of payment, for upon demand such notes 
tramediaiety become due. 

9. If a note be given for a specific article, as rye, payable in one, two, or three 
months, or in any certain time, and the signer of such note suffers the time to elapse 
witluNa deliverii^g such article, the holder of the note will not be obliged u> take the 
article afterwards, but may demand and recover the value of it in money. 



BONDS. ^ 

A Bond, with a Condition, from oHe to another. 

Know all men by theee presents, that I, C. D., of, &c., in the countv of, &c., am hdd 
and firmly bound to E. F., of, &c, in two hundred dollars, to be paid to the said E. F., 
or to his certain attorney, his executors, administrators, or assigns, to which payment, 
well and truly to be made, I bind myself, my heirs, executors and adrainistratora, 
firmly by these presents. Sealed with my seal. Dated the eleventh day of , 

In the year of our Lord one ttu>uaand eight hundred and two. 

7*Ae Condition of this obligation is such, that, if the above-bound C. D., hie heii% 
executors, or administrators, do and shall well and truly pay, or cause to be pafc^' 
unio the above-named £. F., his executors, administniton, or assigns, ths full sum 
of two hundred dollais, with legal interest for the same^ on rjt before the eleventh day 
of -~«— next ensuing the date hereol^ — ^then this obligation to be vofal, or othorwiN 
to remain In full fiMPCe and virtue. 

Signed, Ac 

A CondUioH of a Cowitfer B»nd, or Bond of Indemnity, where one man beeomee 

bound for another. 

The condhloa of this obUgathm Is such, thatwherras the above-named A. B.. at thi^ 
special instance and request, aad for the only proper debt of the above-bound C D., 
together with the said C. D., ie, and bv one bond or obllgstlon bearing equal date with 
the obligation above-written, held and firmly bound unto B F., of, ac. In Ihe pe&il 

sum of doIlarB,condhk»ed for the payment <^ the earn ol; He . with legai int^ 

NetfordMieitte,onthe day of next enauiuf the AfeMlf the aiiM In pell 



FORMS OF EECEIPTS, &;C. 2S9 

recited oUigtttoa, u in And by the said in part recited bond, with the condition there* 
underwritten, may more fully appear ; — i^ therefore, the aaid C. D., his tieim, execu* 
tore, or adminisiraUMrs, do aiid uuall well and truly pay, or cauae to be paid, unto tha 
aaiil E. F., hie executors, adminiauatora or assigns, die said sum of, &c., with legal 

tntereai of tlie same, on the said day of, £c., next ensuing tlie date of tlie said 

in part recited obli^.tiun, according to the true intent and meaning, and in full die- 
charge and satisfaction of tiie said in part recited obligation, — then, «c.— otherwise, &c 

Note. The principal differ^Qce between a Dot6 and a bond is, tluit tlie latter is an 
Inatrument of more aoiemnity , lieing given under seal. Also, a note may be controlled 
by a special agreement, different from the pote, whereas, in case of a bond, no special 
•fTMuient can in the least control what appears to iuire been the hitentioa of the 
IMtftfeSi u exproasod by the words in tius condition of the bond. 



RECEIPTS. 

Sitgrierea, Sept 19| 1808. 
Becked froffl Mr. Ditbaiio Adlby ten doUars hi full of all accounts. 

O&VAMD COMSTAXCa. 



Sftgrieres, Sept. 19, 1802. 
KeceiTad of Mr. Orvand Oonstawob five dollan in full of all accounta. 

DirsANcs Adlbt. 



JUcdpl for Money received on a Note, 

Sitgrievee, Sept 19, 1802. 
. Btfcaireo Jf Mr. Simpson Eastlt (by the hand of Titus Trusty) sixteen dollan 
twva^f-fiTc cents, which is endorsed on his note <tf Jtme 3, 1802. 

FsTiR Chxbbful. 



A Receipt for Money received en Account, 

SitgrieYes, Sept 19, ldO& 
Bscelred of Mr. 0&Am> Lanoixb fifty dollars on account 

Eldko Slaoklbt. 



Receipt for Mo>Hey received for nnether Pereon, 

Salem, August 10, 1827. 
Ssceired from P. C. ooe hundved dollan for account cf J. B. 

# EuTBtWAIt 



Receipt for Interest dvk on a Nofi, 

Amherst, July 6, 1827. 
Saceired of I. S. thirty dbllan, In full oFooe yea^s intSMsl of #600, due to me on 
Hm day of last, on note from the said L S. Solomon Obat. 



Receipi for Moncf paid btfori it becomee due. 

Hillsborough, May 3, 1827. 
Becdred of T. Z. ninety dollan, advanced in full for one year's rent of my famit 
IsMid 10 the said T. Z., ending the first day of April naxt, 1828. 

HONBSTUB JamSS. 



N^tB. There is a distinction between raeeipts jriren fai full of all aecounte, and 
fllhen in ftdl of all demande. The former cut oflT accounts only ; the latter cut off 
iM only Accounts, but all ob M s tti o n e end right of aifttioB. 



ORDERS. 

Archdale, Sept. 9, 1802. 
Mt. Snmwm Boaetec. F^ valiw leeelTed, pej to A. B, or order, ten doilani^ 
mid piece the seme to ngr accomt Samuml Sxxnkkr. 



BOOR»K£BPma. 
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EXAMPLE OF A DAY-BOOK. 



Sprinovillb, July 8, 1835. 
An Inventory of my Proiwty and Del/ts, leJxn thit day by vie, 
Peter Car^tUf o/SpringvilUt vi». 

Real Estate esUniated at tl200<0(> 

Furniture, 45imi 

Merchandise, 1600'(K) 

SinieoaTmsk owes me, to balance hk account, 13*50 



(oweCharleflDuirby note, 35*r{)n 

" Ueury Price oa account, . U.< <KJ 



My net property, 



Pa^e 1. 
cU. 



3263 



4fV) 



GO 



00 



29631 50 



yte wUI sunpoae that Simeon Trask, whose name appeace In the Invoice, now 
calls ; he wishes to settle his account and open a new one ; but he cannot pay the 
balance now, and he wants mora goods. Let the debt in the old account be 831 oO; 
the credit, tld'OO; balance of debt, • 13*50; the thing be proposes is done as fol- 
lows : — I enter ihis balance on tlie credit side, and say, By balance transferred to 
new account, tlS'SO. The Dr. and Cr. sides now exactly balance, and th^ '^'.d ac- 
count is seuled. I now open a new account with him ta my new book, pa^ <d^ and 
there charge him with this t»Iance. 



Page 
2. 



X 

X 
X 

X 



Wm. Webb, Jr. of PeckiPf»«ei?ld,» .... IV. 
To 16 lbs. Coffee, at 1^ cU. to be paid Id good butur, to be 
delivered to-morrow, at 16 cu 



July 9, 1835. 
Simeon Traskf Dr. 

To balance of fonner account, ..« .$13*50 

" 14 yds. Sheeting, at 14 cts. . . . . . 2'5'.^ 

" 1 bushel Salt, < . . 85 



Moses Thrifty .'.... 
By 3156 lbs. of Hay, at $13 per ton. 



Cr. 



Ilemry Price,i . . . 
By balance <tf former eccoont, 



rv 



Wm. Webb,. . . 
By 15 lbs. Butter, at 16 cts. 



\ji. 



Moses Thrifty, Dr. 

To I barrel Flour, $7*60 

" 2 yds. Broadcloth, 9*00 

" Cash for balance of his account, 4*01 



Simeon Trask, Cr. 

By Order on Rufus Tubb $10^) 

" his Note for balance of his account, 6'87 



Henry Pries, , . . • . Dr. 

To Cash in full for balance of former account 



«f midMiee diouid b« nanad whtn not that mhan tht book U kcpv 
InToiosi the old aeooual wCU^* bj oponiof a osv onSi 



• \ct». 



1^ 0^ 



^ Hi 



UO 

lu 

2 



61 

41 



ao 

18 

60 



61 

87 

00 



BOOX-gMttVUa. 

I or tin nsr-Book, mnalnc m ftr ta* dtn »ai d At 
lUcwDiK Ttw mcmK book ii uU«l 

THE I.EGER. 



I columns OIL ihi right hud •klt.fci dollin ud cana; 
ten, ono Ibr U» du> of the loninl, and th* Mhtr M 

uul fnini Ihs Si/ Book ta the I^er, m now diiKrtbsd 
: In tba mu-iln of Iha Dajrliaok (X « \\) ttb^ It. 

47-Bcsk udiba fimLeiRwliliibalsiUr A, ind luc- M 

■.nuilndii, b which thi Duuaol'pgiHMlii'ucoiini fl 

k kiUib, wlik ilw diudImi of iha pM* "I the l.cgH la 

UMPLK OF A LESER, 



5i*Mim Trak. Cr. 




...|..Wl.*JJ.,o*„^... 


.1..1.. 


1. WM, Jr.. Peckersfield. / Cr. 




. . t\ alwIbuIJ'ioJilByBmt.r. .... 


.M. 


N«« Thrifty. Cr. 


...U.IUS'i.tW.u,, 


.M« 


Heay Fria. Cr. 


...uuii,r-..w.,»..-...«™ 


..l»U 



<, It, kc tn Iha muiln of tha Dij-Bodfe, ind shu b 
I Bsun> 2, % ftc. h. Ihnc nurov column, hi ih. Luu, 

li one pM* Id tbo L«f aT (0 ba uiliDcd to each auan T 



SCHOOL BOOKS 

IN HIGH REPUTE, 



PuMi$hed by JOHN PRENTISS, Kbsnb, N. H. . and may be had at mott oj 
Bo^katant in New England.— Aimo, whaleaale and retail, offi.ScJ. Wu 
B. & L. CoLUiTft, RoBiMBON, Pratt & Co., and David Fblt, New Y< 



0fth4 

Whitb, 
New Yorks 
DssiLvm, TaoMAS & Co., aiid Gaioa ft Eliott, Philadelphia' i Cucshinq ft 
SoMi>, Baltimore; Omvbr Stbklb, Albany; Wu. S. Pabkjui, TVoy; Gabdmbk 
Taaov, UUea; «nd Gokst ft Wusnoi, Cindnnaii, 



Adams' IVeur Arithmetic, 

Id wblch ths principles of operating hj muDbors are analytical! j explained and sjm- 
theticallj applied ; time combining the advantages to be derired both tnm the indue- 
tiTe and syntlMtic mode of instructing. 

t^iT'Pefhapt no work of the kind ever met so kind a reception^ and so rapid 
m so/e, a§ ^u» Arithmetic. Qf the many high recommendationtf only a jew 
can be ineerted here. 

We have introduced " Adams' New Arithmetic" into oar Oymnashim, ab wb bb* 

LIBVB it BUPBBIOB to ant OTHBB with which Wa ABB AC4UAINTB0. 

& £. ft fi. £. DWIGHT. 
New Haten Gymnadom, Jan. 16, 1829. 

The following notice has been p«.]{tely furnished by Professor Olmsted, of Yale Gal- 

leee, New Haven. 
Mr. A. H. Maltbt : Dear I9r, — Being requested to express my opinion of" Adams' 
New Arithmetic," I have the pleasure lo say that 1 consider it among the beet of our 
elementary tireatises ; and can cheerfully recommend it to tiie teacliers of our prepac 
laiory and village eciiools. 

BeepectfuUy, yours, DENISON OLMSTED. 

Mr. Stowell, of the New Haven Lancastrian Scliool, says : — "The explanations are 
. ery clear aad full, and the ' suoplement' annexed to each rule will answer the poi^ 
poses of a review, and serve to nx in the memory the principles." 

A writer ir the Farmer's Museum says : " We luUl the appearance of thb work 




feneration." 

From the Author of the Literary and Seientijle Close Book. 

" DvBLiN, N. H., Dec. 6, 1827. 
" Dear Sir,-' I haTO examined, with great satisfaction, Dr. Adams' New Arithmetic 
His analytical explanations are brief and clear. His arrangement of the subjects is 
well suited to the purpoees of instruction, and the useful practical examples with 
which the worlc abounds must c<mfer upon ^ a high value." 

Adama* New Arithmetic. — Of the high value of this elementary treatise, we hare, 
•very year, additional evidence, which goes to confirm tive testimony of the Messrs. 
Dwight, of New Haven, who, in 1829, soon after it was published, introduced it into 
tiiek Oymnasiumf believing it " euperior to any other with which they were ac- 
quaiiited." CandidAtes for admission at Dartmouth College are required to have a 
tWoogh knowledge of thb work. It has been published in Uie Canadas, after being 
adapted to the Halifax currency ; and we hare now before us an account of the new 
Institutions founded in Gnsece, by the Rev. Jonas King, the " Gymnasium," and the 
- Elementary School," with a list of the boolcs used. In the " Second SeesionV of 
the Freshmen Class, "Adams' [New] Arithmetic" is studied, and in the " First See* 
sion" of the Sophomore Glass, we find, " Adams' (Now] Arithmetic finished."— 
N B. Sentinel. 

" That excellent work, Adams' Nbw Arithmbtic, has been published in the Ca- 
nadas, and lately introduced into the Missionary Schools in Greece. The work de> 
■ervee it. It is a standard ons of its class, and in our opinion is preferable to Col* 
tarn's or Sbiith's ; the beet portion of the latter, indeed, appears to be borrowed from 
Adams."— CteremoA/ JBagUf BqU. 11, 1835. 



" Adamt' New AritHm«Ue h, we be1ieT«, more geMniXlj wed In Uie United SlalM 
than any other, end the tearjken in thia TicinKy giro it a decided preference."— 
Beilow Fall* Journal^ 1635. 

SC>*The author hae expoeed In a pamphlet the plagiariema of Roewell C. Smith, 
who haa obuined recomroendationa in favor of " Smith'o Arithmetic" from gentleroca 
who must have bean wboUjr ifnoiant of the ebargee which have eince been aab- 
atarttiaied. 

CQr^fhe School CoramlsBlonen of Vermont, appointed hy the Legielature, at onca 
recotnmeoUed Adame' New AriUuuatie to be uaea m all the echooia in that Siaia. 



Hale's (Premium) History or V. States. 

To thia Hiatory waa awarded, by the American Anulemy of Languagee and Belle** 
lettrea, a premium of 9400 and a gold methil. It haa been faroramy noticed in aeva- 
ral literary pulilicatioaa in the United Statee,— been republiahed in Engtaod, In an 
elegant octavo, and En^liah Reviewera have spoken wannly in its praise. It is now 
Introduced very extensively in our common acbocds. Id 1833, the sales amounted to 
about ao,(KX) copies, and the aala sinca baa been conetautly locraaaing. Tba Loodoa 
Monthly Repostunry sajpa of it: 

" The stoi'y Is neatly told ; the style Is simple and persplewms ; there le no yvcf 
predominant prejudice; names are not set above things ; the loveof liberty is temper* 
ed by a regard to law and aocial qrder ; patriotism is a filml sentiment towards tba 
writer's own country ; and hia reverence for virtue is seen in every page.*'^ 

«% Published also hv N. & J. White, New- York ; H. & E. Phlnney, Gooparalown, 
N. Y. ; Uriah Hunt, FliUadelphiai and Morgan 4t Sanxay, CincinoatL 

JUYENILG I«E8SONS, or the Chump's FiitsT Readiks Book, 
oy J. K. Smttr.— -This little woric, which costs hoi 9d. at retail, is peculiarly calcu- 
lated to interest and Instruct very small children, l>eginning to read without apelling. 
The lessons consist mostly of short and easy words and senteoces. Many of the 
lessons are from the pen of the gifted Mrs. Child, and taken from that popular work 
the Juvenile Miscellany. 

EASY I«E880N8, in Reading, (2d Book,) for the use of Young 
Claaees in Common Schools, by Rev. Joshua Lbavitt, Editor of the New York Evan- 
gelisL This poputair work te now very extensively used in New England and New 
York. In is an " intermediate book" which was much needed, it is highly recom- 
mended by Rev. Dr. Willard, author of a series of popular school books, by Pro€ 
Goodrich of New Hav«i, Prof. Estabrook of Amherst College, Rev. John Wooda 
of Newport, Rev. E. O. Andrews and Asa Keyes, Esq. of Putney, Vl— Retail price 
17 eta. 

SEQU£I« TO EASY AND POPULAR LESSONS ; (3d 

Book ;) a Selection of Reading Lessons for Common Schools, deeigned to be used after 
Easy Lessons in Reading, American Popular Lessons, Boston Reading Lesaona, and 
other works of a similar rank. ** The firat bonlcs we read can never be forenttot, nta 
the morals they inculcate be eradicated." — Mavor. By Rev. L. W. Leonard mvf 
thor of tiie Literary and Scientific Class Book, and North American Spelling tiook. 
The selections are pore, highly interesting, and such genenlly as are not lo be fouad 
In other reading hooks. Tlie work is just the thing for advanced classes In com- 
mon schools, and as snch is approved by several emioeot Ministen of Um Gespel'aQd 
Instructors. — Price only 26 cts. retail, 216 pages. 

The LITERARY and SCIENTIFIC CLASS BOOK— bf 

Rev. Lkvi W. LaoMARD — embracing the leading facta and principles of Science, I^ 
lustrated by handsome engravings, with words explained at the heads of the cliapiees. 
and questions annexed for examination ; designed as exercises for the reading and 
study of the Hioiiifk classbs in common schools — in fact, to raise the standard of 
common scliool eduction. Few books from the American press have received 
higher or mor< deserved recommendations, from the first literary charactera. We 
need only mention the foTlowing— The United States Lit«rary Oaxette, the American 
Journal of Etlucation, Prof Hale, now of Dartmouth College, Dr. Adams, author el* 
the New Arithmetic, ftc., the late Prof. Carter, author of Lettere from Europe, &e. 
H. G. Spafford, author of the New ¥ork Gazetteer, and several eminent Ministen 
the 0(ispeL~-i'ull bound, 324 pages— retail price €2^ eta. 



